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PUBLIC NOTICES SITUATIONS OPEN (continued) 
“4 Y 
he Director - General, 
India Store Department, Bran -¥ f Ms Al Pi 
No. 15, palvedieee. road. Lambetb, 8.E ‘ C . W ANT ED. 
invites TENDERS for: & > ’ -WOINE ER . 
1. HIGH: ee a E DRAWGEAR for RAILWAY be Tigiieer ee ae, be Goatinastet 
E ‘x ‘Vv A ed ~~ WHEELED PETROL TANK connection to textile industry in Lancashire or 
WAG }ONS for RAILWAYS Yorkshire, need apply. State salary and par- 
3100 WELDLESS BUFFERS and PARTS > ticulars.-Write to R. L. 817, c/o Ala, Haasen- 
thereof. Fe stein and Vogler, Cologne-on-Rhine. P2272 a 
t. FOUR LOCOMOTIVE BOILERS, PRINCIPAL CONTENTS OF THIS ISSUE. 
Tenders ue on 1 9th ic tobe 26. for No. . 
et a. ARRANGED FOR CARD INDEXING. TANTED, ENGINEER, Trained in Boiler Plant 
e 22n 0) oO! o. JAD iD, NGINEER, » a 
th W Instruments and Combustion, preferably with 


Specifications and forms of Tender obtainable from 
the above at a fee of 5s. per set, which will not be 


5 


— 3675 


aa \\ V/anted at Once, 





Tem- 


PORARY ENGINEERING ASSIS 

TANTS of good experience in design of 

Des ks and Heavy Masonry: also one 

experienced in design of Reinforced Concrete Wharves ; 
and another accustomed to — ork 

Also DRAUGHTSMEN, uick, acc surate, with 


general knowledge of Civil Basincoring and Building 
Construction. 

Preference given to ex-Service men. 

Apply. giving full particulars of experience, age, 
salary required, when disengaged. and oes copy 
f recent testimonials. to CIVIL ENGINEER- 
CHIEF, Admiralty, 


British Guiana. 
MAYOR AND FONE 


3644 





N COUNCIL OF 
bs is 


GEORGE 
Appop raaitcke. y CITY 
(\PPLICATIONS are INVITED oe the Mayor and 
wn Council of Georgetown for the APPOINTMENT 


Te 
{ CITY ENGINEER of GEORGETOWN, a city with 
population 55,000 and area of approximately 2} square 


iles. 
™ Candidates must be Chartered Civil Engineers or 
Members or Associate Members of the Institution of 


Civil Engineers, or have obtained the Testamur of 
the Institution of Municipal and County Engineers, 
and have wide experience in the designing and carry 


ing out of works, especially waterworks, sewerage and 
sewage disposal (pumps being operated by electricity), 
surface drainage, and construction of streeta; expe 
rience in reinforced concrete construction fs desirabte 

Special consideration will be given to applications 
# candidates with an Honour Degree in Engineering. 

No candidate will be considered unless he is over 
w and under 45 years of age on Ist October, 1926. 

The salary offered by the Council is £1200 per 

wwum, with annual increment after the second year 

{£50 per annum until the salary reaches £1350 per 
“onum. A motor car will be provided and main- 
tained. 

The successful candidate will be appointed on two 
vears’ probation and will be requirea to reside at the 
waterworks in the new residence, for which he will 
pay a rental of £100 per annum, to devote the whole 
of his time to the duties of the office, and not to 
engage in other duty or 
employment. 

The appointment and yates of City Engineer 
are according to law m by the Council subject to 
the concurrence of the of the 
Colony. 

The appointee will be entitled under the Council's 
leave regulations to 3 months’ vacation leave on fuli 
pay for every completed 3 years of service, and the 
Council may award a pension for satisfactory long 
service. 

The successful applicant will be required to pass 
satisfactorily a medical examination before assuming 
office, and =. be in the Colony on or about the Ist 
December, ‘ 

By law Mthe City Engineer is required to give 
security by himself and two sureties jointly and 
severally in a sum to be determined by the Council 
for the true and faithful performance of his duties 
and for the due and punctual accounting for and 
payment of all moneys received bf him. Tbe Council 
has determined that sum to be £ 

Applications must state - experience and 
qualifications and be accompanied by not more L 
four recent testimonials from some recogn ngi- 
neering authority and Borough or other Municipal 
Corporation 

a applications should be addressed to the TOWN 


private practice or any 


Governor-in-Council 


ERK, Town Hall, Georgetown, Demerara, British 
po nn care of the C 3 GENTS Ra THE 
COLONIES, 4, Millbank, London, 5.W.1, not jacer 


ber, 1026, and envelopes seed in 
“Olty Engineer, Cuagmows. 
668 


than 15th Octo 
top left-hand corner 





British Guiana."* 
. . + . . 
ivil Engineers (5) 

REQUIRED for ihe PUBLIC WORKS 
DEPARTMENT of TANGANYIKA TERRI- 

TORY for a tour of 20 to 30 months’ ser- 

vice, with possible extension. Salary £480, rising 
by annual increments to £720 a year (with efficiency 
bar at £600), payable in the Territory in local 
eurrency. Outfit allowance of £30 on first appoint- 
ment. Free quarters and passages and liberal leave 


on full salary. Candidates, aged 25 to 35, preferably 
unmarried, must have been regularly trained as 
Civil Engineers and be Corporate Members of the 


Institution of Civil Mngineers. Must be capable of 
leveling, surveying, measuring up work and pre- 
paring designs of bridges, &c. Must have had at 
least three years’ experience under a qualified Civil 
Engineer on the construction of harbour works, 
drainage works, water svpply. or ates io works.— 
Apply at once by letter, stating qualifications 
und experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting 
M/14402. 3667 


| T 

\ SPECIAI ch ASS in METALLOG RAPHY, suit- 
ible for persons engaged in Metallurgy, Mining and 
Engineering, will be held on SATURDAY MORNINGS 
\t the University College, Newport-road, Cardiff. 


Class will commence on tober 9th, 1926 
Particulars cau be ptained tomes & undersigne:. 





niversity College of South 
WALES AND MONMOUTHSHIRE. 
COLEG 1} ri ae ot yy fe: DEHEUDIR 


Regist rar. 
University College, 
Cathays Park, Cardiff, 
Se ptember 22nd, 192 6. 3643 





Mersey Railway Panama 
7 DISPOSAL OF PUMPING FLANT. 

The Directors of the Mersey Railway Company are 
prepared to.receive TENDERS for the PURCHASE 
and REMOVAL of ONE LARGE DEEP WBELI, 
PUMPING PLANT, situated at the Company's Power 
and Pumping Station, Shore-road, Birkenhead. 

Form of Tender, with specification and general con- 
ditions, may be obtained from JOSHUA SHAW, M. 


Inst. C.E., Genefal Manager and Engineer, Mersey 


N.P.L. REPORT. 


No. 








Cane Sugar Factory at Luabo, East Africa 
(With a Two-Page Supplement). 


Salvage Operations at Scapa Flow. 


World Power Conference—No. IV. 


Narrows Power Plant, Virginian Railway 
No. II. 





Inland Navigation and Water Power in Spain. 





Stresses in Cast Iron Pipe 





Models for Demonstrating Electrical Principles 
VIII. 


Continental Air Progress. 


H.M.S. Ambuscade. 


THE ENGINEER, | - 10 - 26 
THE ENGINEER, | - 10) - 26 
THE ENGINEER, | - lv - 26. 
THE ENGINEER, | - 10 - 26. 


THE ENGINEER, | - 10 - 26. 
Sockets. 
THE ENGINEER, 1 - 10 - 26, 


THE ENGINEER, 1 - 10 - 26. 
THE ENGINEER, | - 10 - 26. 
THE ENGINEER, 1 - 10 - 26. 
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PUBLIC NOTICES 





engal-Nagpur Railway Com- 
PANY, LIMITED. 


a Directors are prepared to receive TENDERS 
°F 1500 ROUGH STEEL CARRIAGE AND WAGON 
TYRES. 


Specificarions and form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, after 27th 
September, 1926. 

A fee of 20s. w.ll be charged for the specification, 
which is not returnable. 


on or 


Monday, 11th October, 192¢ 


lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 
By Order of wa Board, 
. VOLK ERS, 
Secretary. 





3634 
Kombay, Baroda and Central 
INDIA RAILWAY. 


The Directors are prepared to receive up to Noon 


on W otneeday. 13th October, TENDERS for the 
SUPPLY 
1. STEEL MATERIAL (Angles, Flats, Plates, &c.). 


eae up ‘8 2.30 p.m. aoe opuatey. 13th October, 
° 


NDER 8 for the SUPP’ 
af ME1 


Tenders =) be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each (which will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. warn 

NG, 


Secretary. 


8. G. 8. 


Offices : The White Mansion, 
91, Petty France, Westminster. S.W. 1, 
29th September, 1926 


i676 





City of Carlisle. 
ELECTRICITY DEPARTMENT 
NEW ELECTRICITY GENERATING STATION 

TENDERS are INVITED for the LAGGING of the 
complete STEAM PIPING SYSTEM at the above 
Generating Station. 

Specifications and drawings may be obtained from 
the undersigned on payment of a deposit of 10s. 6d., 
a. deposit is returnable on receipt of a bona fide 

ender 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Sealed and endorsed Tenders are to be delivered to 
the Electricity Offices, Victoria Viaduct, Carlisle, not 
later than first post, Monday, 18th October, 1926. 

CHAS. W. SALT, M.LE.E.. 

City Electrical Engineer. 

Electricity Offices 





Railway Company, Central Station, Birkenhead. 3648 


Victoria Viaduet, C natialo 
Sept 


28th Sep tember, 192 3650 


Manchester Corporation. 
4 DAVYHUIME SEWAGE WORKS, 


The Rivers Committee invite TENDERS for the 
SUPPLY and ERECTION cf PENSTOCKS at the 
pas bhulme Se’ Wor! Plans may be seen and 

Tacation, bill of quantities gat form of Tender 
tained on application at the City Engineer’s Office, 
Town Hall, Manchester, on payment to the City 
Treasurer of Two Guineas (€2 2s.), which sum will, 


| after the Corporation have come to a decision upon the 
| Tenders received, but not before, be returned to the 


Tenders must be gy not later than Noon on} 


The Directors do not bind’ themselves to accept the ! 


persons submitting a bona fide Tender. 
All cheques or postal orders are to be made payable 
to the order of “‘ The Corporation of Manchester."’ 
Tenders, enclosed in the official envelope and 
addressed to the beg 5 of the Rivers Committee, 
are to be delivered, at the City Engineer's office not 
later than 9.30 a.m. on Friday, October 15th, 1926. 
The Corporation do not bi ves to accept 
the lowest or any Tender. 
P. M. HEA 


TH, 
Town Clerk. 


Town Hall, Manchester, 
th 3582 


September, 1926. 





The Assam- Bengal Railway 
COMPANY, Limited, is prepared to receive af 
DERS AF — 
30 THIRD-CLASS BOGIE CARRIAGES. 

Specifications and Tender forms may be obtained 
at the Offices of the Company, Bishopsgate House, 80, 
Bishopsgate, E.C.2. A fee of £1 1s. is charged, 
which cannot under any circumstances be returned. 

Drawings may . at_the cost of the tenderer, 
by application to Messrs. Hodges, Bennett and Co., 
Lt 78, Queen Victoria-street, E.C. 4 

Tenders must be delivered at the Cumeeer* 8 Offices 
not later than Noon on Monday, the 18th October, 


1926. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of og as 
THOS BRETT, 
“a ting Secretary. 
1926. 3635 


24th September, 





SITUATIONS OPEN 


COPIES oF TrestTmMonrAts, NOT ORIGINALs, 
SPECIFICALLY, REQUESTED. 


UNLESS 





JANTED, SALESMAN for Long-established Mer- 
chant Firm in Rangoon, with experience in 
Ruilders’ and Road Contractors’ Plant, Metal Work, 
and General Engineering. about 25. Excellent 
prospects for man of ability and address.—Write, 





stating salary required, to Box 278, Frost-Smith 
Adve. Service, 66, Finsbury Pavement, E ‘s 2. 
P2200 A 





sales experience. A splendid chance for a man, with 
deep aggressive will to succeed, to join a rapidly 
crowing concern with future prospects of exceptional 
compepsation.—Address, 3657, The Engineer =. 
657 A 





SSISTANT WORKS MANAGER for Modern Bridge 
L and Structural Engineering Work. Competent 
man wanted with good organising and disciplinary 
capabilities, thoroughly conversant with the latest 
bridge and structural engineering shop practice. To 
a man showing initiative and ability the position may 
lead to a higher appointment. 

Apply in writing, stating age. qualifications, and 





salary expected, to THE MOTHERWELL BRIDGE 
AND ENGINEERING COY., Ltd., Motherwell. 
3655 a 
VIVIL ENGINEER REQUIRED, ~—F £30 to 
4 £50 per month, depending ualifications - 
speaking Spanish. Also RE QUIRED. JUNIOR 
ENGINEER; £20 to £30 per month.—Address, 
3645, The Engineer Office. 3645 A 





aor SHIFT ENGINEERS REQUIRED 
4 for 16,000-K.W. Power Station in healthy part 
of the East. Four years’ contract, Rupees 475 up. 
with Provident Fund benefits; single men preferred. 
Only applications from candidates with electrical 
control grade experience will be considered. Appli- 
cants to ~*~ — whether married or single, and a!! 
experience commencement of appease. 
Address oo The Engineer Office. P2302 





jURST-CLASS MLL. WESGRTING ENGINEER RE- 

ED to Take Charge of Works Plant: two 

200 H.P. Diesels, Sintes seta, hydraulic plant. 
pneumatic plant, welding plant. and other machinery 

Permanent job for keen, energetic engineer. Age 35 

to 40, good organiser. State salary, giving references ; 


Li -~-_% area. Applications should be accom 
panied a recent photograph. — Address, P2321. 
The Baghecer Office. P2321 a 





EINFORCED CONCRETE DESIGNING ENGI 
NEER REQUIRED IMMEDIATELY for London ; 
previous experience with specialist firm and son 
knowledge of Constructional Steel Work essentia! 
Must be used to competitive work and be able to 
estimate — carry through jobs independently with 
. University training not imperative 
Permanent job and advancement to right man. State 
age, technical training, experience, salary required 
Address, 3663, The Engineer Office. 3663 A 





BqUTEED for indie, the SERVICES of a LOCO 
TIVE ENGINEER ; footplate experience 
Applicants should between the ages 
The engagement will be for a minimum 
period of two years. Salary £500 per annum and 
allowances, with free passages to and from India 
Address, giving ~¥ particulars a experience, 3662 
‘The Engineer Office 52 A 





EQUIRED for Service in Venezuela, SINGLE MAN. 

22-27 years, as APPRENTICE STILLMAN 

in Oil Refinery. Should have good experience Steam. 

Fitting. Salary Ln. | dollars U.S. per month ; 

outfit all id.— Write, stating 
age and full partioulars. Box ** Z. A. 792,”" ¢ 

Deacon's, Fenchurch-avenue, Lenten, E.C. 3. 3672 a 








wt | with Steam and Pumping 





; it be trained fitter and capable 
yl B QUIRED for service iu 
Venezuela. Salary 225 dollars U.S. per month. 
Outfit all d paid. —Write, stating 


age and full particulars, to Box “ Z. B. 793,"" c/o 
Deacon's Advertising Offices, Fenchurch. arene, E. Cc. 3 
A 





—- MAKER and MACHINIST with Experience 
of operating Mill Macbine and capable main- 
tenance repairs, REQUIRED for service in Venezuela. 
Saiary 250 dollars U.S. per month ; 
allowance and passage paid 
full particulars, to Box 
Advertisement Agency, 


\ 





JANTED, DRAUGHTSMAN for London, Young. 
neat and energetic, with good technical educe- 


tion and drawing-oftice experience of Piping, Mech- 
anical Details and Structural Work. Gvod opening 
for w.lling worker.—Address, 2670, The Kugineer 
Office 3670 A 





SITUATIONS OPEN (continued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 


BUSINESSES and PREMISES 
(For Sale, ete.), Page 90. 


MISCELLANEOUS, Page 2. 
AGENCIES, Page 2. 
MACHINERY, é&c., WANTED, Page 2. 

AUCTIONS, Page 90. _ 
FOR SALE, Pages 4, 88 and 90. 
PATENTS, Page 3. 
WORK WANTED, Page 6. 


For Advertisement Rates sec 
Page 363, Col. 1. 


INDEX TO ADVERTISEMENTS 
Page 80. 
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THE ENGINEER 








SITUATIONS OPEN (continued) 


PARTNERSHIPS MISCELLA 





——————.. 
————— 






NEOUS AGENCIES 











ANTED, Good MECHANICAL DRAUGHTSMAN, 
experienced in Cement Crushing and Grinding 
Machinery. One used to preparing complete lay-out 
schemes and with a knowledge of Structural Steel 
Work preferred. State particulars of oxpeneges. age, 
and salary expected.—Address, 3669, The Engineer 
Office. 3669 a 





UGHTSMAN REQUIRED. Accustomed to 

Elevating and Conveying Machinery. Erxpe- 
rience in Constructional Steel Work an advantage. 
State age, experience, salary, and whether married or 
single.—Address, 3587, The Engineer Office. 3587 a 





RAUGHTSMAN (TEMPORARY) REQUIRED. 

experienced in the Lay-out of Production 

Machinery and preferably with some knowledge of 

Conveyor Plants, Runways, &c.—Write, stating age. 

experience, and salary required, to Box C.T., c/o 

R. Anderson and Co., 14, King William-street, W.C. 2. 
3656 A 





AUGHTSMAN, with Experience in Petrol Oom- 

mercial Vehicles, fully conversant with chassis 
and engine. Practical experience essential.—Address 
stating age. experience, and wage required, 3647, The 
Engineer Office. 3647 A 





IRST-CLASS MECHANICAL DRAUGHTSMAN 
REQUIRED AT ONCE for the South Coast. 
Experience in design of* small detail work with 
minimvm of supervision.—Address, stating age, expe- 
rience, salary required, and when free, 3641, The 
Engineer Office. 3641 a 





GC*e DETAILING DRAUGHTSMAN WANTED 
® for London office. One thoroughly conversant} 
with Steel-framed Building Work.—Address, stating 
age and experience and salary expected, also when 
free for engagement, P2304, The Engineer as 

MA 


H®4 DRAUGHTSMAN, Experienced in Machine 
Tool design. REQUIRED by Engineers in the 
North.—-Address, stating age, salary, experience as 
designer and supervisor, P2306, The sees * = 

A 








EQUIRED by Consulting Engineers in West- 
mineiee, = AUGHTSMAN experienced in Struc- 
tural Steel Work design, including Bridges and Screw 
Pile Wharves.— Apply. wy full particulars of 
experience, also state salary requ om to 
X. Y. Z., c/o Brown's, 3. Tothill treet. 8.W 
ve 


= 


OUNDRY FOREMAN.—REQUIRED AT ONCE: 
experienced FOREMAN for new Foundry. Must 
have expert knowledge latest practices in Malleable 
Castings, Furnace Production and Repetition Mould- 
ing; also bave sufficient metallurgical experience to 
make analysis of Silica, Sulphur, Phosphor and 
Manganese. Only applications stating full details 
as to experience, age, salary, where employed will be 
considered. All correspondence treated strictly con- 
fidentially. 2 real copettanly. oe the right man.— 


A. E.,”” e/o J. W. and Co., Ltd., 
. Austin Prisrs, E.C. 2. 3633 a 








SITUATIONS WANTED 





M.I. MECH. E. (31) SEEKS APPOINTMENT as 
fA- Mechanical Engineer in charge works dept. a, 
similar capacity. Long experience with 
elevators, copveyors, and plant in connection with 
discharging ships. Distinguished war service. 
Address, P2305, The Engineer Office. P2305 B 





OILER ATTENDANTS. ENGINEERS, SHOW- 
ROOM HANDY MEN 7 CLEANERS. 
For all reliable time-expired Service men write : 

wae ASSOCIATION FoR EMP — oY- 
N GULAR SAILORS 
(Room 6), Doek-road, Chat -\y 
(Secretary, Commander Darwall, R.N.) 
Telephone, Chatham 10. 
All trades. No- fees 
P2245 B 





a - ENGINEER, British, Swiss University 
/ education, single (31), accomplished business man 
and linguist, experienced in surveying, difficult 
static structural calculations, plans, reinforced con- 
crete, housing schemes, &c., DESIRES responsible 
POSITION, home or abroad. Excellent 

Address, P2275, The Engineer Office. P2275 B 








‘NOMMERCTAL ENGINEER (25). Public School, 
shops, D.O.,. ihmical and ex jai training. 
knowledge prime movers, — chemical, mining, 
cement, pumping plents, &c.; good refs.—Address, 
P2312, The Engineer Office. P2312 B 





NGINEER (31) REQUIRES APPOINTMENT ; 
experienced with recip. and turbine nes, 
water-tube and cylindrical boilers; burnt oil fuel 
® years.— Address, P2319. The Engineer “Pa. 
19 B 


NGINEER SEEKS POST. Home 3% Abroad ; 

16 years’ exp. a and prod. m/c. tools. 
general, jigs, &c. Versatile, linguist. “eo 
P2317, The Engineer Office. P2317 








INGINEER (28), 9 Years’ Experience, Shops, D.O., 
commercial and public works, structural and 
methanical, DESIRES progressive POST, Birmingbam 
qistrict. First-class references.—Address, P2311, The 
_EDsineer Office. P2311 8 





| ~—-+- (40), D.O. and Works. Exp. in General 
4 waech. and chem. engineering, tar products, 

eff. tests, charge gen’) factory plant. control lahour, 
SEEKS, OPENING.—Address,, P2225, The Engineer 
Office. P2225 B 








ECHANICAL and ELECTRICAL ENGINEER. 
good draughtsman, used to fnodern plant. RE- 
QUIRES POSITION as Maintenance Engineer in 
factory, hotel, laundry, &c. Moderate salary; in 
London.—Address, P2314, The Engineer Office. 
P2314 B 


AILWAY ENGINEER of Wide Foreign Experience 
; in economical location and construction will 
shortly be at liberty, also mining experience; respon- 
sible POST REQUIRED.—Address, P2308, The Engi- 
neer Office. P2308 B 





Engineer 


IF YOU ARE SEEKING ‘ Sat Licence Ww Veed em: ee eo - Pu en ust 
rops, su rac = power “. 
A PAR I NER or PAR T NERSHIP Univ. market. _Prinetpals only.—Address, P2324, The ani, to (res Signy, an, he induenc ahd 


















or wish to buy or self a 


BUSINESS or WORKS EDUCATIONAL 








ite : 
Writ (COACHING for INST. C-E. 


WHEATLEY KIRK, PRICE & CO., OOrn an. + ae a a Drive, Black: on small expenses and commission basis. 


M REQD. Mfg. Under JANTED o, Tqntes. 
oving ‘and Cultivating | WW AGmiers of for the sale ot Hier nee, 
324 1 be . treated in confidence), by letter ly 
cuallfeations. district, fullest particule stating 
INIFLO PUMP CO., Ltd., Fordhouses, near Wolves 
Ln. 4 P2301 p ‘ 
Sa 
DVERTISER, About to Reside in Shefticl . 
EXAMINATION, Per- years with present firm, DESIRES ANG; rine 
Has high 


class connection in 8. Yorks., Derbyshire, and Notts: 












































CONCERN aiinaatecturing Dust Valves, 2tin. to pie Le ~ Re 


LINERS in which C.I. circular plug revolves. Liner 
must constitute lubricated surface ensuring ease in Victoria-street, London, 5.W. 
operation.—Address, 3658, The Engineer Office. 

3658 1 





RE QUOTATIONS for! pooklet E. PERCY PITMAN, M.I. Mech. E.. 





46, Watling Street, heath, 8.E. 3. Replies treated confidentially.—Address, P2803. ‘Tig 
E.C.4 Engineer Office. P2303 p 
London, E.C. 4. 
Established over 75 years, oyes SPONDENCE GOURSES te Inst. C.E., NGINEER, with Connect ton Amongst Shipbuilder 
ater. Bge), and ALL, ENGINEERING | io qhrd,fmeineers in N-B. Const ares, PREPARED 
YONSULTING ENGINEER (Mechanical), | Young. EXAMINATIONS, pereonally conducted by P2ses, The }— 4 ee a. “paiddress, 
aM I ig Rg os 
ONDON PRACTICE.—/ : aS30F, tngi ee ; _ M. . ¢E., 
Omtee. Address. The Engineer | Civil Engineer, MR.S.1., F.RS.A., &€. Also {NGINEERS’ REPRESENTATIVE. with OMce 
pey Tuition in Office. Excellent results at all and good connection in London, WISH to 
ee opts lg rae School Man, with Some Capital, Rxrams., comprising hb REPRESENT ENGINEERING or ALLIED FR 
to JOIN ANOTHER in an interesting business. Courses may commence at any time.—Apply to Remuneration mainly on commission basis. —Address, 
Salary and He should produce £1000 a year.— Mr. TREVOR W. PHILLIPS, B.Sc. (Hons.), P2313, The Engineer Office. P2313 p 
Address, P2277, The Engineer Office. P2277 o es _— -B.. ome east Lavan 
ARTNERSHIPS and ACTIVE DIRECTORSHIPS Telephone No. 1118 Bank. Ex.5- eT Aes bread. screws countersunk Toued 
ANT n echanica »nstructio: ec . oun 
trical Engineers, &c., for Clients with technical are. and raised head and pressed also prec ~ 
ence and capital from £1000 to £20,000.—GILBER brass wood screws, DESIRES REPRESENT 
and PRATT. 18, Walbrook, London. EC. 4. Exo. eg a gy ep | ee Ee cis, desires ¥ 
y deman: or mpeten raugh xe n ac . 7 ngineer . 38577 
sanainmn acide at good salaries. A qualified ENGINEER, with ° 
LA over 25 years’ experience as @ teacher, can ACCE NFLUENTIAL and LIVE BUSINESS MAN 
& few more STUDENTS for his simplified Home- QUIRES LONDON REPRESENCATION of go 





Professional examina- Electrical or Mechanical Products.—Add 
=e pte.—Addres: P22 
fees.— Write oF og The Ergineer Office. Ps208 p 





1 (established —e. 

Ex. ONDON REPRESENTATIVES, Established 2) 
years, will UNDERTAKE another first-class 
AGENCY. exceptional connection and_ references, 








marine especially, also export, railway, electrical, ofi 
companies, &c. Replies treated sestotty confidential 
Address, P2278, The Engineer Office P2273 p 





Office. 





A well-known Continental Manufacturer 





MACHINERY, &c., WANTED 








e e 7YANTED. as New . SP NI ) 
of Water Meters embodying special |ff) WiPrSo (iter abi. lias 
° e . where to be seen, to Box 165, Sells, Fleet-street. E 
features Desires Representation in Great mE 
Britain. — Address, 3677, The Engineer  [ff| Wisse; ’Sorton teeter pene wat 


condition.—Address, 3642, The Engineer Office. 
3642 F 





3677 D 


For continuation of Small Advertise- 











ments see page 3. 











GENUINE EMERY. 


GLASS PAPER, 
FLINT AND GARNET PAPER. 


N.B.-—All Papers and Cloths are supplied in Rolls, 
Bands, Dises, Strips, and Sheets of almost any 
size and shape, to suit the special requirements 
of buyers. Priees quoted on receipt of particulars. 


JOMUN OAKEY & SONS, 


MERY 
EMERY CLOTH. /imrs TAPE 


BLACK LEAD. 
EMERY AND CORUNDUM DISCS 


Of Cloth & Paper, for all Disc Grinding & Polishing Machines. 


EMERY WHEELS 


WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, 6.E.i 








LEATHER BELTING. 


MADE FROM SELECTED OX BUTTS. 
HAND CURRIED AND 

DOUBLE 

STRETCHED. 





Seacombe, Cheshire. 





‘TEEL FOUNDRY MANAGER and METAL - 
DN LURGIST OFFERS SERVICES with own small 
Steel Plant suitable for engineers or otbers to produce 
own castings. Partnership in small firm considered 
where steel plant useful. Full particulars at inter- 
view.— Address, P2287, The Engineer Office. P2287 B 





Qu CESSFUL ENGINEER, with Wide Experience 

of Railways and of a variety of Engineering 
Works.and possessing the faculties of versatility. 
invention and organisation, SE — POSITION 
as’ MANAGING "DIRE CTOR or GENERAL 
MANAGER with a seat on board of a Large and 


ive Company, at home or abroad. Highest 
references.—Address, P2253, The Engineer Office. 
P2253 B 





ya. ENGINEER. with Good Education, 10 
7 years’ experience of general and mechanical engi- 
neering. practical, DESIRES POST as Assist. Engi- 
neer Address, P2318, The Engineer Office. P2318 B 





I RAUGHTSMAN (37), London District, REQUIRES 

§ — ATION ; 21 years’ varied engineering expe- 

rience, good practical knowledge.—Address, P2309, 
The Engineer Office. P2309 B 














AUGHTSMAN (28), 74 Years’ Exp. Office Print- 

ing, copying and Supleotins m/cs., capable 
designing to rough sketches verbal imstructions 
good xnowteles shop ,practice. yay 5 P2310, The 
Engineer Office P2310 B 


Specifications, Photos and Prices on Application, and special 


LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 





LEATHER BELTING 
GANDY BELT MPG. CO., Ld OAK-TANNED AND CHROME 


RAWHIDE, HELVETIA & WATERPROOF 
LAMINATED LEATHER BELTING 


m, Gtaraes. Betinat. LEATHER LINK BELTING, ETO. 


LOCOMOTIVES. 


MANNING, WARDLE & CO.,LTD. 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Locomotive Engines for any width of gauge and various purposes. Also makers ‘of Internal Combustion (Petrol) Locomotives 
Materials and workmanship of the best quality. Tank Engines up to 18in. cylinders, om four or six wheels, always in stock or in progress. 














designs sent on receipt of particulars of requirements. 
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A Seven-Day Journal 


—_——p—— 
The Proposed St. Paul’s Bridge. 


SoME interesting statements and opinions con- 
cerning the proposed St. Paul’s Bridge and its prob- 
able effect on the stability of the Cathedral were made 
at the meeting on Friday last week of the Royal 
Commission on London Cross River Traffic. Mr. 
J. R. Pakeman, of the City Corporation, stated that 
the estimated cost of the bridge was £3,306,696 and 
that the Corporation had already expended £1,270,000 
on parliamentary expenses and the acquisition of 
property on the proposed site. Mr. Basil Mott, who 
prepared the designs and contract drawings for the 
bridge argued that its construction and use would 
not endanger the Cathedral by vibrations. No 
excavations would be made below the level of the 
foundations of existing buildings, and a large number 
of basements now in existence would be filled in. The 
roadway would be moved 15ft. farther away from the 
Cathedral, and even though increased traffic were 
attracted to the neighbourhood, it would be at a 
point at which the Cathedral was best fitted to with- 
stand it. He remarked that while the work now being 
done on the piers was necessary, the biggest crisis in 
the stability of the fabric occurred during its con- 
struction. Answering Professor Inglis, he stated that 
he knew of no case in which a building had been 
fractured as a result of vibration produced by traffic. 
Mr. W. R. Davidge, president of the Town Planning 
Association, expressed his society’s disapproval of 
the St. Paul’s Bridge scheme and its approval of a 
bridge at the Temple passing across the Embankment 
and leading into the Strand by way of a circus. He 
also favoured a new Charing Cross bridge, which need 
not necessarily involve the removal of the existing 
railway station. Mr. Davidge, in addition, urged that 
some of the unused or little-used railways leading out 
of London, such as the line from Holborn Viaduct 
Station and the line from Addison-road to Clapham 
Junction, should be converted into new high-level 
through roads for fast motor traffic. 


The Shipbuilding Trades Investigation. 


A FURTHER small step in the direction of strengthen- 
ing our threatened shipbuilding industry was taken 
at York on Thursday, September 23rd, by the executive 
representatives of the twenty-one shipbuilding trades 
of the country, who met to discuss the report of the 
Joint Committee of Inquiry into the subject of foreign 
competition and working conditions in the ship- 
building industry. After some four hours’ discussion 
it was decided by a small majority to adopt the 
report, but an important reservation on the subject 
of demarcation was made. While approving of the 
general principles of the report, it was recommended 
that the questions of interchangeability of labour and 
demarcation should be referred to the unions of the 
different trades concerned. In the resolution passed 
it was stated that the meeting could not admit the 
arbitrary right of the employer to re-allocate the work 
of craftsmen without joint consultation and agree- 
ment between the employers and the individual unions 
concerned. The decision of the unions will come 
before the Shipbuilding Employers’ Federation at an 
early date. Actually a meeting of the employers took 
place at Carlisle on Friday, September 24th, but, 
having in view the spirit of co-operation which had 
been maintained throughout the joint inquiry, it 
was decided to await the new joint meeting at which 
the position of the unions would be explained. In 
considering the report at York reference was made to 
the recent losses of the German firm which built the 
five motor ships, the awarding of the contract for which 
gave rise to the inquiry. It was recalled that one 
finding of{the joint inquiry was that British labour 
was not more costly or less productive than German 
labour, while the investigations further went to show 
that there were no shipbuilding workmen in any 
country superioc to British workers, either in skill or 
in assiduity in reaching satisfactory production. 


Armament of New British Battleships. 


ILLUSTRATIONS of H.M.S. Nelson have been pub- 
lished this week, showing the battleship being fitted 
out at the Armstrong yard on the Tyne, where she 
was launched thirteen months ago. These views, 
which depict the forward part of the vessel, remove 
whatever doubt may have remained as to the character 
of her main armament. Three triple turrets are clearly 
seen on the forecastle deck, disposed in pyramid 
fashion, the middle turret being raised to permit its 
guns to fire direct ahead over the bow turret. The 
depth of the gun ports indicates that the weapons will 
be capable of a high degree of elevation, a principle 
that was first adopted in H.M.S. Hood. Abaft the 
third turret arises a lofty supertructure, which is 
understood to have replaced the-conventional type 
of tripod mast. It has been officially announced that 
the guns are of 16in. calibre, so that the vessel mounts 
no less than nine of our most formidable pieces. All 
of them can be fought on either beam and six ahead. 
The disposition of the turrets will allow a heavy con- 
centration of fire through a considerable arc abaft 








the beam, but apparently no heavy guns can be 
trained astern. Apart from the general novelty of 
her design, the Nelson is remarkable as being the first 
British battleship to have triple turrets, and the first 
to carry l6in. guns, although weapons of this calibre 
are mounted in three American and two Japanese 
ships. On the other hand, the Nelson, having nine 
guns in all, against eight in her foreign contemporaries, 
is the most heavily armed warship afloat. She and 
the sister ship Rodney, which is also completing, will 
form the spearhead of our post-war battle fleet. 


Special Libraries. 


As on the two former occasions of its existence the 
Association of Special Libraries and Information 
Bureaux held its annual meeting at Balliol College, 
Oxford. On Saturday last, September 25th, Lord 
Burnham delivered an introductory address and sub- 
sequently on that and the following day many short 
papers were submitted for discussion. The subjects 
dealt with extended over a wide field, books being the 
connecting link between them all. The immediate 
object of the Association is the preparation of a great 
directory of special collections of books and other 
literary material in public and private libraries. The 
task is a large and costly one, but assistance is being 
derived from a grant of £2000 made by the Carnegie 
Trustees. A good many libraries already arrange 
specialised collections and information bureaux are 
being founded in connection with many industrial 
and commercial enterprises. Some of this work is 
done with an eye to business, the collection of data 
for “ business forecasting *’ forming an important part 
of it ; whilst the facilitation of technical and scientific 
research is the principal object of other collections. 
To these subjects several papers were devoted, but such 
general questions as the training of students in the use 
of libraries and the collection of material for research 
theses were also dealt with. 


Imperial Airways. 


For a second time Imperial Airways, Ltd., has failed 
to secure a profit on the year’s trading. Speaking at 
the annual meeting held in London last week, the 
chairman, Sir Eric Geddes, announced that the board 
proposed to call up the remaining 10s. per share of the 
share capital. The money, he said, was required to 
complete the machines and equipment for the new 
Egypt-India service which the company, under con- 
tract with the Air Ministry, was to open next January, 
and to provide adequate working capital for the 
European services. Sir Eric incidentally stated that 
the value of the aircraft and engines owned by the 
company now stands at £181,000. During the year 
nearly £19,000 had been written off in respect of 
units which were considered obsolete. The additions 
during the year represented a sum of £63,500 and were 
mainly concerned with the purchase of multi-engined 
machines. Two shareholders at the meeting expressed 
the view that the company should be wound up, but 
it was generally held that such a step would be 
premature. 


Wreck Statistics. 


THE recently published wreck returns of Lloyd's 
Register of Shipping, which have now been completed 
for the three months ended March 3lst, 1926, show 
that during that period a total of 89 steamers and 
motor ships and 35 sailing ships with a gross measure- 
ment of 139,766 tons were lost in consequence of 
casualty or stress of weather. Of that number, 
26 ships, either steamships or motor ships, representing 
35,609 tons, were registered in Great Britain or Ire- 
land. Other causes accounted for the loss of a world 
total of 68 steamers and motor ships and 7 sailing 
ships lost, aggregating 170,759 gross tons, of which 
18 steamers and motor ships and one small sailing ship 
were British and amounted to 42,669 tons. The gross 
reduction in the mercantile fleets of the world which 
was reported during the first three months of the year 
was therefore 157 steamers and motor ships and 
42 sailing ships, making a total of 310,525 gross tons, 
of which 44 steam and motor-propelled ships and one 
712-ton sailing vessel were registered in Great Britain 
and Ireland, representing a total of 78,278 gross 
tons. An analysis of the returns for the steamers 
and motor ships showed that out of the 89 ships lost, 
6 were abandoned, 12 foundered, 6 were reported as 
missing, 6 were burnt, 13 were lost as a result of 
collision, and the remaining 46 were wrecked. Most 
of the vessels were of small tonnage and none of them 
exceeded 8000 tons. The total tonnage lost in the 
case of steamers and motor ships may be expressed 
as 0-32 per cent. of the ships owned and 0-18 per cert. 
of the tonnage owned in Great Britain and Ireland. 


Mr. Ford’s Latest Step. 


WHEN twelve years ago Mr. Henry Ford announced 
that the minimum wage in his factories was to be £1 
a day he did not startle American industrial circles 
to a greater extent than he has done within the past 
week by intimating that for the future all those 
engaged in his different establishments would work 
five instead of six days a week. The new arrange- 
ment will affect between 220,000 and 250,000 work- 
people. It has been adopted after a two months’ 
experimental period. The day’s work will continue 
to be on the eight-hour basis without overtime, and 





the wages per day will not be altered. As usual, there 
is no sentiment, but only cold economic fact behind 
the new order. Mr. Ford argues that prosperity 
demands increased leisure for the workers in order 
that they may have time and inclination to develop 
needs and so supply a demand for industrial products. 
No industry, he says, can be built up on the wants 
of a man who after working hours has no opportunity 
or desire to do anything but eat and sleep. At the 
Trafford Park works of the Ford Company the 
scheme has aroused great interest. These works 
employ 2000 people, who work forty-four hours a 
week and, men and women alike, receive 3s. an hour 
as the minimum wage. 


The Palestine Electric Corporation. 


Ir is reported that the Marquis of Reading, Sir 
Alfred Mond, Sir Hugo Hirst, and Mr. James de 
Rothschild are joining the board of directors of the 
Palestine Electric Corporation, Ltd., incorporated in 
Palestine three years ago for the purpose of carrying 
out Mr. Rutenburg’s scheme for the electrification 
of Palestine. The capital required for constructing 
the Jordan hydro-electric works has now been defi- 
nitely secured. The total subscribed capital of the 
Palestine Electric Corporation, which includes the 
expenditure already incurred in the execution of 
works at Jaffa, Haifa, and Tiberius, amounts to 
£950,000. The preliminary work on the Jordan 
scheme will be begun upon the arrival in Palestine 
of Mr. Rutenburg, who is said to be leaving London 
for Palestine next week. The Jordan works are 
expected to be in full swing early next year. 


Dismantling a Floating Dry Dock. 


Asout the end of last week there passed under the 
Forth Bridge in charge of tugs one of the floating 
dry docks which was delivered by Germany after the 
war. The dock in question was known as the Kiel 
No. 1 dock, and since its arrival from Germany it has 
been lying at Portsmouth. Recently, it was bought 
from the Admiralty by the Rosyth Shipbreaking Com- 
pany, Ltd., and will be dismantled at H.M. dockyard, 
Rosyth. The structure is probably the largest that 
has ever passed through the arches of the Forth 
Bridge. Its construction was begun at Kiel by the 
Howaldtswerke in 1909, and it lifted its first large ship 
some two years later. The following are the principal 
dimensions of the dock :—Overall length, 656ft. 2in.; 
breadth over walls, 183ft.; overall height, 62ft. 4in. 
There are five sections to the dock, and it has a 
designed lifting capacity of about 40,000 tons. 


Professor G. F. Charnock. 


Tse retirement is announced of Mr. George 
Frederick Charnock from the Chair of Engineering 
at Bradford Technical College. Professor Charnock 
is in his sixty-seventh year, and became head of the 
Department of Engineering at the Bradford College 
as long ago as 1890, becoming Professor of Engineer- 
ing in 1903. In early life he studied at the Leeds 
School of Science, and after acquiring practical experi- 
ence as a pupil under Mr. H. P. Holt, M. Inst. C.E., 
and as assistant to the late Mr. P. Thursby, M. Inst. 
C.E., he was engaged in 1883 in the resident engineer's 
office of the West Lancashire Railway under Sir 
Charles Fox and Sons. From 1885 to 1889 he con- 
ducted classes at the Leeds School of Science, which 
he left to proceed to Bradford. He intends to engage 
in a certain amount of consulting and imspection 
work, and has been asked to give special courses of 
lectures at the Bradford College. He will be suc- 
ceeded in the professorial chair by Mr. H. W. Swift, 
M.A., B.Sc., lately chief lecturer in mechanical engi- 
neering at Leeds University. 


The Coal Dispute. 


THE terms advanced by the Government for the 
settlement of the coal dispute still stand, but during 
the week it was intimated that they cannot remain 
indefinitely open for acceptance. While not wholly 
rejecting them, the miners’ leaders replied by pro- 
posing an alternative scheme of settlement. As a 
temporary arrangement to secure the resumption of 
work, the miners’ executive offered to recommend the 
miners to accept wages not less than those payable 
under the terms of the 1921 agreement. The terms 
of a national wages agreement would then be referred 
for decision to an independent tribunal, charged 
with the duty of considering and applying to the 
mining industry the recommendations of the Royal 
Commission on the Coal Industry. On and after a 
date to be fixed by the tribunal every man affected 
by the award would be entitled by law to receive 
wages in accordance with the decision. These pro- 
posals were considered by the Government, but it 
was held that they did not constitute a possible basis 
of settlement that could be used to end the dispute. 
The miners’ terms involved a refusal to consider 
district settlements, and by implication a general 
refusal to depart from the seven-hour day. On both 
these points the owners continue to show a united 
front. So that the miners’ offer to accept a tem- 
porary reduction of about Is. a day naturally failed 
to achieve their acceptance. On Wednesday, Septem- 
ber 29th, a delegate conference of the Miners’ Federa- 
tion met in London to consider the situation, but no 
decision was reached. 
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Luabo Cane Sugar Factory. 
No. I. 


In the natural interest which has recently been 
taken in the establishment and development of the 
beet sugar industry in our own country, the paramount 
importance of the cane sugar industry to our British 
Colonies, and to other countries overseas in which 
British engineers have interests, may easily be over- 
looked. British engineering firms have gained a world- 
wide reputation for the design and supply of the 
crushing machinery and other plant necessary for the 
cane sugar industry, and such machinery is an 
important factor in our export trade. 

With a view to placing before our readers an example 
of recent practice in cane sugar engineering it is pro- 
posed in the present articles to describe and illustrate 
@ modern sugar factory which has been erected and 
for two years has been in operation at Luabo on the 
north bank of the Zambesi River in Portuguese East 
Africa. The factory is owned by Sena Sugar Estates, 
Ltd., of London, and it is the latest of the four 
factories belonging to that company which are in 
operation on the Zambesi River. The complete con- 
tract for the building and equipment of the factory 
at Luabo was placed with the Mirrlees Watson Com- 
pany, Ltd., of Glasgow, and the design and arrange- 
ment of the plant was worked out by the firm to the 
specification of and in conjunction with Mr. Charles 
Hornung, the engineer of Sena Sugar Estates, Ltd. 


THE Factory ARRANGEMENT. 


The general arrangement of the factory will be seen 


full cars are passed beneath the mechanical unloaders, 
which consist essentially of a series of endless chains 
with rake prongs attached at intervals so that the 
cane is automatically raked into the cane carrier. 
Each unloader is driven by its own electric motor, and 
all three can he worked at the same time. In order to 
ensure that the cane crushing plant runs at its 
maximum capacity it is essential that a constant feed 
of cane be supplied to the cane carrier, which is a steel 
apron conveyor 210ft. in length with a width of 6ft. 
It is steam driven by a two-cylinder engine, through 
reducing gears, so that a rate of travel of about 20ft. 
per minute is normally maintained. When desired, 
the speed of the engine can be altered so that the 
quantity of cane delivered to the crushing mills may 
be varied. 

The cane is levelled and the “ feed ’’ consolidated 
by a number of steel knife blades mounted on hubs 
opposite each other, revolving at a speed of 400 revo- 
lutions per minute. The cane-leveller, as this device 
is termed, is driven by a belt from an electric motor 
and is mounted over the cane carrier so that the cane 
passes beneath it on its way to the crushing plant. 


Tue Mrrurne PLAnr. 


The milling plant consists of a Mirrlees fourteen- 
roller mill comprising a two-roller preparatory 
crusher and four three-roller mills, Nos. I. to TV. All 
the mill rollers are 34in. in diameter and 72in. long. 
Three horizontal Corliss steam engines drive the plant 
through compound spur reduction gearing. Each 
engine has a throttle valve for slowing down or stop- 
ping in case of an emergency, and the engme stop 
valves can be operated by extended spindles and 








FIG. 1—THE MILLING PLANT 


in the drawings reproduced in to-day’s Supplement. 
Its nominal rated capacity is 50 tons of cane per hour, 
or 1200 tons per day of twenty-four hours, but: it has 
been worked at an output of 1400 tons per day with 
every success. At a recent annual meeting of the 
company the chairman, in commenting upon the 
work of the factory, said :—‘‘ The new factory at 


Luabo has completed its crop and it is giving the | 


utmost satisfaction. At this factory the crushing rate 


has reached the figure of 75 tons per hour, which means | 


that in a normal season—given sufficient cane— 


it will be capable of producing about 25,000 tons of | 


sugar. 

The production at present is 96 deg. polarisation 
raw sugar, but as the accompanying drawings show, 
the buildings and stagings of the factory are designed 
to accommodate additional plant for the manu- 
facture of plantation white sugar at a future date. 
There is also accommodation for the installation of 
the necessary plant to double the present output. 
The steel-framed buildings which house the entire 
factory equipment consist of two 65ft. roof spans 
covering the main factory bay with a 70ft. roof span 
over the boiler-house and the power plant. Three 
views in the main building are reproduced in Figs. 2, 
3, and 4o0n page 353. They show the milling plant, 
the evaporating plant and the centrifugals respec- | 
tively. 

Cane is transported from the plantation to the 
factory on the company’s light railway in cars each 
of 3 tons capacity, the trains being drawn by 12-ton 
locomotives. The railway is 24in. gauge and storage 
sidings capable of accommodating some 600 cars of 
cane are arranged in the factory yard. After weighing, 
the cars pass to the cane unloader, which is illustrated 
in Fig. 5. The cane unloading shed is served by six | 
sets of rails, which take the full and empty cars, The 





hand wheels from a platform arranged over the 
crushing mills as shown in Fig. 2. This view also 
shows part of the boiler-house to the right of the mill 
house. 

The engine which drives the preparatory crusher 
has a cylinder of 22in. diameter with a stroke of 48in., 
whilst each pair of crushing mills is driven by an en- 
gine with a cylinder 28in. diameter and a stroke of 54in. 
The indicated horse-power developed by the crusher 
engine when dealing with a maximum tonnage of cane 
is about 166, whilst that of each mill engine is about 
335, with an engine speed of 50 revolutions per minute. 
By using an independent engine to drive the crusher 
its speed may be varied according to the quality of the 
cane, and a regular feed to the rest of the crushing 
plant be maintained. Al! the mill engines were built 
by the Mirrlees Watson Company, Ltd., and are of a 
very heavy design tor continuous service. Frames 
of the mammoth type are employed and long-range 
cut-off gears are fitted. With a single excentric 
Corliss valve gear the maximum cut-off is limited to 
about 40 per cent. of the stroke but by the application 
of a long-range gear, a cut-off equal to that of either 
a slide or piston valve engine is obtained. Single 
excentrics are used, as at times it becomes necessary 
to reverse the crushing rollers by disconnecting the 
excentric from its wrist plate aad operating the wrist 
plate by a hand lever. 

The compound gearing reduces the engine speeds of 
about 50 revolutions per minute to 2-1 to 3 revolu- 
tions at the mill rollers. All the first reduction gears 


| are made in cast steel with machine-cut teeth in order 


to ensure smooth and quiet running. The second 
reduction gears are also of cast steel but with machine 
moulded teeth. A top view of the mill and gearing 
is shown in Fig. 2 on page 353, and in Fig. 1 & side 
view of the complete milling plant erected in the 


—=! 
builders’ works. The preparatory crusher through 
which the cane first passes is seen to the left in 
Fig. 1. It is of the low-level Krajewski type and 
consists of two deeply intermeshing corrugated rollers 
of cast steel carried on heavy shafts in cast steel head. 
stocks. The lower of the two rollers is driven by spur 
gearing through a connecting tail bar with two loose 
muff couplings, whilst the upper roller is driven by a 
steel pinion keyed on to its shaft, which meshes wit}, 
@ similar pinion on the lower roller. 

Each crushing mill comprises a set of three grooved 
east iron roller shells mounted on large diameter stee! 
shafts carried in headstocks. A trash-turner bar 
guides the cane from the front to the back roller. Ax 
the top and the back rollers are set much closer 
together than are the top and front or feed rollers, 
better crushing is obtained with a three-roller mil! 
than is possible where only two-roller mills are 
employed. From the view reproduced in Fig. 1 jit 
will be seen that the top roller is driven by spu 
gearing through a tail bar with two loose muff coup- 
lings, whilst the two lower rollers are driven by, 
pinions meshing with a similar pinion on the top 
roller shaft. 

One of the special features of the Mirrlees design of 
crushing mill is the use of a rigid type of trash-turner 
bar supported on the mill headstocks by a wide base. 
This arrangement prevents vibration and groaning 
whilst the cane is being crushed. The design of juice 
tray is new in cane milling practice. The trays slope 
steeply towards two gutters which run across the mill 
bed, one under each lower roller. The arrangement is 
such that pieces of crushed cane or “ cush-cush ”’ are 
readily washed into the gutters by the flow of the 
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ERECTED IN THE BUILDERS' WORKS 


expressed juice. If the “ cush-cush ” is allowed to 
accumulate in the mill bed fermentation is set up with 
a consequent loss of sugar. The headstocks of the 
mills are designed to reduce to a minimum the distance 
between the back and tho front rollers. Theo lower 
roller bearings of the mills are fitted with renewable 
liners secured by tap bolts to steal mixture shells, 
the space between the liner and the shell forming the 
water jacket. All the mill bearings are water jacketed 
and the bearings for the top rollers are fitted with 
mechanical oil feed lubricators. In addition to the 
ordinary roller grooves the front rollers of mills 
No. III. and No. IV. and the back rollers of mills 
No. IL., No. III., and No. IV. are provided with 
Messchaert juice grooves. These special ,rooves, 
each 1#in. deep and */,,in. wide, form channels for the 
outward flow of the juice from the points of greatest 
pressure between the rollers. If drain channels of 
the kind are not provided the expressed juice has to 
force its way out through the incoming mass of 
cane. 

The mill rollers are made of a special quality of 
hard coarse grained cast iron combining good wearing 
qualities with a rough surface for gripping the cane. 
If the roller metal is not sufficiently coarse in structure 
the rollers tend to slip and become quickly polished, 
so that the mills will not deal with the designed quan- 
tity of cane. The top rollers are provided with detach- 
able flanges so that they can be used as side rollers by 
removing the flanges. Both the crusher and the mill 
top rollers are fitted with hydraulic pressure regu- 
lators, enabling loads of about 500 tons to be applied. 
The regulators consist of rams working in gun-metal- 
lined cylinders embodied in the top caps. The rams 
press on steel pads on the top of the top roller bearings, 
and the covers of the hydraulic cylinders are held in 
place by locking devices similar to a gun breech plug, 
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so enabling the leather packings of the hydraulic 
rams to be readily renewed. 

The load on the top crusher roller is applied by two 
differential accumulators, one for each bearing, 
whilst the mills have one accumulator for each mill, 
serving the two hydraulic cylinders, one at each end 
of the top roller. 

The conveyors for the megass or crushed cane from 
one mill to another are driven by sprockets and chains 
from the top rollers of the mills. In each case the 
driven sprocket has a friction clutch so that each 
conveyor may be started or stopped as required whilst 
the mills are running. The conveyor bottom is a steel 
trough along which the megass is moved by steel 
scrapers fixed to endless chains. As will be seen from 
Fig. 2, gangways of chequered steel plate are fixed 
alongside the mills for easy access to the conveyors, 
the top roller bearings and the driving engine controls. 


CRUSHING AND JUICE EXTRACTION. 


As the cane enters the crusher from the cane carrier 
chute it passes between the rollers and is cut into 
lengths of 4in. to 6in. By the preliminary crushing 
process the structure of the cane is broken down and 
about 50 per cent. of juice is extracted. The juice 
expressed passes through a perforated false bottom in 
the bed-plate of the crusher and the crushed cane 
falls into the boot of an elevator and is delivered to 
the.first mill. The crushed cane is subjected to a 
double squeeze in each three-roller mill, making eight 
passes in all through the rollers of the four mills. 

At the mills the juice expressed from the megass 
or crushed cane falls on to the mill beds and the cross 
gutters, thén to the juice gutters alongside the mills. 
The general arrangement of the juice gutters is indi- 
cated in the plan in to-day’s Supplement. Three 
copper gutters are provided for collecting the juice. 
The juice from the crusher and mills No. I. and No. IL. 
flows into the main gutter, whilst the juice from the 
mills Nos. IIL. and IV. flows into two separate gutters. 

The crusher and the first mill may express up to 
65 per cent. of the juice in the cane, but as the megass 
leaving the last mill is used as fuel in the boiler fur- 
naces it is essential that as much as possible of the 
remaining juice should be expressed from the megass. 
When dry crushing—that is, crushing without the 
addition of water—is employed, then the juice remain- 
ing in the megass as it leaves the last mill is only 
slightly poorer than the juice in the cane. It is 
impossible to reduce the moisture content of the final 
megass below 40 per cent. by crushing, and were not 
other means employed a large percentage of sugar 
would pass to the boiler furnaces in the megass. To 
reduce this loss the juice remaining in the megass is 
diluted by a system of return maceration or dilution. 
Water is sprinkled on the megass as it leaves mill 
No. III. and the diluted juice from mill No. IV. is 
returned to the megass from No. II. mill; the dilute 
juice from mill No. III. is sprinkled in front of mill 
No. II., in which mill it is again expressed from the 
mnegass and passes into the main gutter. Mills No. IT. 
and No. LI. are fitted with Ramsay patented 
macerating scrapers, which force the macerating 
liquid into the blanket of megass, as it is expanding 
on leaving the rollers, and before it has had an oppor- 
tunity to absorb air. A recording water meter 
measures the water used in the maceration process and 
records not only the total quantity of water passing, 
but also the rate. With a proper system of macera- 
tion, mill speeds, roller settings and grooves, the final 
juice delivered will contain about 96 per cent. of the 
total sugar present in the cane. The juice from the 
crusher and mill No. I., and from mill No. II., passes 
over a jigging strainer to remove small pieces of broken 
cane from the juice. The strainer consists of a trough 
of perforated copper plates carried by spring legs and 
given an oscillatmg motion. The broken cane removed 
by the strainer is discharged at the end ot the trough 
and elevated to a scroll conveyor, which distributes it 
on to the carrier between mills Nos. II. and II. The 
juice from mills Nos. III. and IV. is treated similarly 
in a double jigging strainer before it is pumped back 
to macerate the megass as it enters mills Nos. II. and 
III. respectively. The mixed juice is pumped to the 
juice scales, where it is weighed before entering the 
juice heaters. 





Continental Air Progress. 


THE commercial development of air transport is 
more particularly favoured in countries of large areas 
where aeroplanes can be employed for traffic in con- 
junction with the railways. This phase of aviation 
is, at the moment, receiving particular attention in 
Germany, which, being deprived of the right to con- 
struct aircraft fer military purposes, has centred its 
efforts upon commercial flight, with the result that 
an extensive system of inland air lines is already in 
operation. Aeroplane builders constitute what is 
practically a trust that can only depend for its con- 
structional activity upon aid rendered in the form of 
subsidies by the State and the different munici- 
palities. Such aid is readily forthcoming as part of a 
national air policy which aims at encouraging the 
aircraft industry and promoting the training of pilots. 
In 1925 a sum of eighteen million marks was devoted 
to the air services. These services are assisted by the 


municipalities as a means of propaganda and by the 
State because they are part of a plan for establishing 
eventually regular passenger services and for serving 
as “feeders *’ to international lines. The policy now 
pursued is to develop the industry, particularly in 
the direction of standardising machines so that 
Germany may control aviation in Central Europe. 
A perfectly organised home air service is regarded as 
a valuable factor in the creation of international lines, 
and so great is the vogue of commercial flight 
that nearly every town has the ambition to be 
connected up with its neighbours by aeroplanes. 
The offer of a municipal subsidy is sufficient to prompt 
the aircraft companies to run a few machines so long 
as they serve the purpose of local publicity without 
loss to the organisers. Each new line means additional 
business to aircraft builders. Some of the lines have 
an ephemeral existence, but twenty-five services 
are stated to be in regular operation. Underlying the 
general plan of organisation is the belief that express 
passenger traffic will be dealt with eventually by 
aeroplanes, and that the railway services will thus be 
simplified and rendered more economical by running 
trains for ordinary passengers and goods at approxi- 
mately the same speeds. One of the reasons for the 
extraordinary activity of the air services is that the 
Germans work to a definite plan. They have allowed 
themselves to be carried away by their confidence and 
enthusiasm, and over-production has placed the air- 
craft industry in a very criticial situation ; but they 
believe in the final result, which will place Germany 
in a position to control aviation over the greater part 
of the Continent. 

Of more immediate interest to Germany is the 
development of international air traffic. Opinion is 
fairly divided in that country regarding the relative 
advantage of airships and aeroplanes for very long 
journeys, and it is probable that both will be tried 
in the services which it is hoped to organise between 
Germany and India, South America and other coun- 
tries. Being debarred, after the Armistice, from con- 
structing airships in Germany, the Zeppelin Com- 
pany started negotiations five years ago for the build- 
ing of such craft in Spain, and the seaplane flight from 
Spain to Argentina last year was a preliminary exploit 
to prepare the way for a Spanish-German service 
between Europe and South America. Since then the 
scheme, developed by Dr. Eckener, of the Zeppelin 
Company, and by Major Herrera, of the Spanish 
army, has made such rapid headway that the Spanish 
Government has signed a decree authorising an air 
line between Seville and Buenos Ayres. The Govern- 
ment has voted a first subsidy of thirty million 
pesetas towards the carrying out of the enterprise. 
Both high-powered seaplanes and airships will be 
employed and will be navigated under the Spanish 
flag. The affair will be ostensibly Spanish, as the 
craft are supposed to be built with Spanish capital 
in vast factories to be laid down in Spain, but the 
whole enterprise will be engineered by Germany, 
and the line will be extended from Seville to Berlin 
when the new treaty, which comes into operation in 
July next year, allows German aircraft to pass over 
French territory. The Zeppelin Company has lost 
no time in preparing for this new service. It is build- 
ing for the Seville-Buenos Ayres route an airship 
known as the LZ 127. It will have a length of 250 m. 
and a volume of 105,000 cubic metres, and it is 
expected to carry a paying load of 15 tons. The trials 
will take place in the autumn of next year between 
the Spanish coast and the Canary Islands. Italy also 
believes in the utility of the airship for Transatlantic 
flight, and proposals are being considered for creating 
an airship service between that country and Argen- 
tina. The routes chosen for these vessels offer certain 
advantages on account of the regularity of the winds 
during the greater part of the year. There is now 
scarcely a country in Europe which is not endeavour- 
ing to fall into line with the progress of civil aviation. 
In Norway a company is being formed under the name 
of the Nork Aerotransport A.S. with the idea, primarily, 
of organising a line of all-metal aeroplanes between 
that country and Great Britain. There is a general 
impression that we are on the eve of a vast develop- 
ment of air traffic with the aid of machines that will 
largely extend the scope of economical transport, 
both home and foreign. 

The preparations being made by Germany to play 
a leading part in the organisation of international air 
services have stirred the French to renewed efforts 
to secure a share in the traffic. The geographical 
position of France certainly offers special facilities 
for the radiation of a system of air lines. The Mediter- 
ranean traces a route to India, the Atlantic ports may 
put Central Europe into direct air communication 
with the sea route to North America, while Dakar is 
a particularly convenient air station for reaching the 
southern part of the American continent. It is already 
proposed to compete with the German air service 
between Seville and Argentina by organising a com- 
bined aeroplane and boat service which will effect 
the journey between Paris and Buenos Ayres in 
nine to ten days. Aeroplanes will be employed 
between Paris and Dakar, fast ships will run between 
Dakar and Natal in Brazil, and aeroplanes will com- 
plete the voyage between Natal and Buenos Ayres. 
As fresh experience is acquired flying machines will 
be substituted for ships on the sea routes. France 
has at present five international air lines and ‘others 








are in project, but it is believed that no real progress 


can be made except by the creation of an extensive 
national system which is necessary for the develop. 
ment of the aircraft industry and for the training of 
pilots. The number of pilots in reserve is steadily 
diminishing because there is no means of employing 
them. A committee is now engaged in carrying out 
active propaganda for the creation of home air lines 
with the aid of the State, the Departments, the muni 
cipalities and the Chambers of Commerce. A begin. 
ning has already been made in the Nord, where a 
service is to be established, and arrangements wi|| 
shortly be completed for another service in the 
Limoges district. In each district the service will }. 
adapted to local needs, and when a complete network 
of air lines has been created they will be organise«| 
to serve as feeders for the international lines. It. ji, 
believed that these local lines are capable of renderiny 
considerable service, especially in the transport o/ 
postal and express goods. The light aeroplanes now 
being constructed are regarded as suitable for thi, 
purpose. Machines with engines of 50 or 60 hors 
power are capable of carrying small loads at a lo, 
cost per mile. With an aeroplane of this type supplic. 
of all kinds have been repeatedly conveyed to tlx 
observatory on Mont Blanc. 

A service covering the whole country presupposes 
an organisation of a particularly elaborate character, 
for every risk must be eliminated as far a. 
possible, and one of the greatest of these is that 
involved in the high-tension mains which ar 
spreading everywhere with the extension of tly 
rural electrification scheme. How this danger is to 
be guarded against is a problem that is receiving 
serious attention. The cables must be rendered visib|: 
to the airman in all weathers, and none of the sug 
gestions made to effect this object are satisfactor, 
There are many difticulties in the way of organising « 
national air transport scheme, but the French regari| 
this matter as of primary importance, and if con 
fidence in the final result will bring success we may 
look forward to remarkaole developments in air trans 
port in the early future. 








Models and Analogies for Demon- 
strating Electrical Principles. 
No. VIIL.* 


In the Wembley research laboratories of the 
General Electric Company a plaster relief model 
of the electric field in a triode valve has been made, 
and it is shown in the illustrations Figs. 67-69. The 
model has been designed to provide an approximate 
geometrical and kinematical illustration of the electri: 
field existing between the electrodes of an idealise:| 
triode valve and the paths of electrons traversing the 
space between these electrodes under the combined 
influence of the field and their own inertia. The plan 





OF VALVE MODEL 


FIG. 67—-PLAN VIEW 


view of the model Fig. 67 may be taken to represent 
a half longitudinal section of a cylindrical triode, the 
further edge F — F + representing the filament 
G,, G,, Gs, G,, the cross sections of four grid wires. 
and the nearer edge A, A, the longitudinal section of 
the anode. Distances measured in either of the two 
horizontal directions from side to side and from rear 
to front on the model thus represent actual longi- 
tudinal and radial distances in the triode ; vertical 
distances in the model have, however, been made to 
correspond with potential differences. The geo- 
metrical resemblance between the model and the 
triode is thus confined to the plan view. 

Heights measured vertically upwards from the 
horizontal plane through A, A, represent potential 
differences negative to the anode. Thus taking the 
edge F — F + of the model to represent the potential 
of the filament, the end F — is higher than the end 
F + by an amount corresponding to the potential 
difference produced between the ends of the filament 
by the heating current. The potential of all four grid 
wires is taken to be that of the centre of the filament ; 
the little flat-topped eminences G,, G,, G;, G, are 
theretore made level with the middle point of the edge 
F — F +. The general form of the surface of the 
model will be seen to be roughly that of a heavy sheet 


* No. VII. appeared September 24th. 





+ B. 8. Gossling, Journal I.E.E., Vol. 58, p. 696, 1920. 
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of clastic material laid over a pair of rails F KF + 
and A, A, and four solid posts G,, &c., and allowed 
to sag down in the spaces between. If the surface of 
the model be regarded as elastic the effects of altering 
the heights of the posts or rails can readily be imagined, 
and so #& mental picture can be formed of the effect 
on the field of altering the potential differences 
between the electrodes. 

The paths of electrons starting from various parts 
of the filament can be followed on the model by 
releasing small heavy balls from the corresponding 
points of the edge F KF and watching them roll 
down the surface. A ball placed near F +- will not, 
however, roll away, for the slope is against such 
motion. This expresses the fact that the grid wire G, 
is so much negative to the positive end F 4+- of the 
filament that the field at the surface of the filament 


A 


is reversed and no emission is possible. 


near F 





FIG. 68-—-FRONT VIEW OF VALVE MODEL 

particular instance of the effect of the inertia of the 
electrons is the crossing of two paths such as P,, Q,, 
P., Q,, Fig. 67. These paths cross because in virtue 
of their inertia the electrons retain the lateral motion 
acquired during their passage between the grid wires. 
The lines of force of the field do not cross in any such 
way. The model also shows how it is that a grid wire 
usually repels all the electrons approaching it, even 


although the wire may be at a positive potential 
with respect to the part of the filament opposite 
to it. On the model the slope is always against 


the motion of an electron approaching a grid wire, 
the downward slopes being in general due to the 
very level of the edge A, A, representing the 
anode. It is in fact only the which leave 
the filament in directions such as P, Q, corresponding 
very closely with the crests of the ridges connecting 
G,, G,, Gs with the opposite posts of F — F that 
stand impinging on a grid 


low 
electrons 


any chance of actually 





MODEL 


FIG. 69--BACK VIEW OF VALVE 


wire, deviations such as P,, Q,. P;, Qs beimg very 
difficult to avoid. 

The model represents a case where the grid current 
made up of such electrons as Py Q, would be only 
about one-thousandth of the anode current ; and this 
can be verified on the model. It will be noted that 
the electron starting from P, is running uphill when 
it strikes G, at Q,. This is the necessary condition 
for the production of secondary emission from the 
grid, for secondary electrons released by the impact 
are free to leave the grid wire passing to the anode by 
paths such as Q,, R,, Q,, RZ. If there are more 
secondary electrons than primary a reversal of the 
grid current demonstrating secondary emission as 
employed in the “‘ dynatron *’ will be observed. 

The wavy line on the model represents the contour 
line (or equipotential line of the field) which approxi- 
mates most closely to the straight line G,, G,, G3, G, 
through the grid wires. The level of this line below 

Ea 


m 
‘ where m is 


mn 


the filament can be shown to be 


the grid screening factor or “ amplification constant ” 
of the triode and E g and E a the respective potential 
differences between the grid and anode and the part 
of the filament in question. 

The model as shown represents the field determined 


electrodes. When, however, the triode is in normal 
operation this field is modified in certain regions by 
the presence of dense concentrations of slowly moving 
electrons constituting a “* space charge.” This “ space 
charge” is normally situated only in the immediate 
neighbourhood of the filament and its effect on the 
field is indicated by the broken line between F — 
and G, on the left-hand side of Fig. 68. As is well 
known, the effect of the space charge when fully 
developed is to reduce the field immediately outside 
the filament just to a zero value. The broken line 
is therefore shown becoming horizontal as_ it 
approaches F 

A dynamic model of tuned electrical circuits was 
described in a paper read by Professor C. F. Jenkin 
before the Wireless Section of the Institution of 
Electrical Engineers on June 7th, 1922. When com- 
mencing to deal with wireless circuits the author 
found it difficult to realise the effects of each part 
of a complex circuit made up of the aerial and tuning 
inductance and capacity, and in particular the effect 
of changing the coupling of the inductance and the 
capacity from series to parallel. He therefore 
decided to make a dynamical model to represent the 
circuit. The essential feature of such a model was 
considered to be that the mathematical equations 
for the motions of the various parts should be the 
same as those for the electrical circuit, and it was 
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FIGS. 70 & 71—-ELECTRICAL CIRCUIT AND DYNAMIC MODEL 
also considered desirable that the appearance of the 
model should resemble that of the electrical circuit 
so that its motion might appear analogous to the 
behaviour of the electrical circuit. To make the 
mathematical equations the same inductances were 
represented by masses, capacities by springs, and 
resistances by friction, assumed to be proportional 
to velocity. 

The electrical circuit is shown in Fig. 70, where the 
aerial is represented conventionally as an inductance 
in series with a capacity to earth. In the dynamic 
model—-Fig. 71—-the inductances are represented by 
masses, the capacities by cantilever steel springs, 
and the electric circuit by a circuit of string. The 
inductances may be varied by increasing or decreasing 
the masses, while the capacities may be varied by 
increasing or decreasing the length of the springs, 
which are fixed between wedges which may be put 
in at any point in their length. 

Quantities of electricity expressed in coulombs are 
represented by lengths of string, currents by the 
velocity of the string, and voltages by forces. Thus 
the voltage across a condenser is represented by the 
difference of the tension of the string above and below 
the spring, and the charge by the deflection of the 
spring. When the tuning condensers are connected 
in parallel, the corresponding mass and spring are 
connected side by side, whilst when, on the other hand, 
the tuning condenser and reactance are connected 
in series, the mass and spring are connected in series, 
although a more simple change which has the same 
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FIG. 


effect is produced by inserting a wedge for the purpose 
of jamming one of the floating pulleys. 

The behaviour of the model can be most easily 
followed by taking a few simple examples. Tele- 
phone engineers are familiar with the use of induct- 
ances and capacities in parallel for separating low- 
frequency currents from high-frequency currents. 
If the tuning capacity and inductance be connected 
in parallel—as in Fig. 70—on the application of a low- 
frequency “‘ E.M.F.”’ produced by moving the left- 
hand spring slowly the whole “current ”’ will flow 
through the “ coil,’’ for the right-hand spring does not 
deflect. On applying a high frequency, however, the 
whole current flows through the ** condenser,” the right- 
hand mass being almost still. On slowly reducing the 
frequency until the resonating periodicity is regched, 
violent motion of the mass and spring results, with 
scarcely any perceptible motion of the string repre- 
senting the aerial. No current can flow in the aerial 





solely by the shapes and potentials of the various 


because a tuned circuit blocks the way, and this 


experiment illustrates the use of a tuned inductance 
for coupling two valves, there being a high potential 
difference—i.e., string tension—across the com- 
bination. 

Considering the model as a whole, a few trials 
show that it has a natural period, which it will main- 
tain, the amplitude being gradually reduced by 
friction. The natural period may be found from the 
equation 

1 1 
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where L L! are inductances or masses, K K! capacities 
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FIG. 72--BLAKE’S VALVE MODEL 


deflections of springs per unit force, and p = 2x ~ 

2 x/T, where T represents periodic time. This 
is @ quadratic in p* and there are two natural 
periods. After a few trials the second natural 
period was found. With one natural periodicity the 
springs move up and down together, whilst with the 
other they move in opposite ways. If the pulleys 
be wedged that the mass attached to the 
spring, to produce the effect of the inductance and 
capacity in series, there is again a natural period of 
vibration, which may be timed and compared with 
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73—-VALVE CIRCUIT AND VALVE MODEL 


the former two. In this case both masses and both 
springs have the same motion, and the period is the 
same as that calculated for a single spring with a 
stiffness equal to the sum of the stiffnesses of the two 
and a mass equal to the sum of the two masses, or a 
single condenser of elastance equal to the sum of the 
elastances of the two and a single inductance equal 
to the sum of the two inductances. 

To represent a Post Office aerial, the aerial spring 
must be made very short and its mass small. To tune 
circuits to large wave lengths a large loading mass is 
required, and the natural period then becomes prac- 


tically independent of the aerial capacity and 
inductance. 

Mr. Blake’s model, to which we referred last 
week—see Fig. 72—was designed for demonstrat- 
ing the principle of a three-electrode receiving 
valve, and it is used for instruction purposes 


in the Royal Air Force. In the circuit shown in 
Fig. 73 there are four variable factors :—({1) The grid 
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potential which can be varied by the potentiometer 
O; (2) the filament potential which can be varied 
by the resistance R ; (3) the plate voltage which can 
be varied by the high-tension battery B; and (4) the 
oscillations produced by the incoming waves in the 
aerial circuits CL, which vary the grid potential. 
A milliammeter M is shown in the plate circuit. 

A drawing of the mechanical model is shown in 
Fig. 74, where the spring V is employed to represent 
the plate current. In the centre of the spring, and 
attached to it, is a metal disc G, which represents the 
grid potential of the valve, whilst on the left there is a 
scale on which the grid voltages are indicated, a 
pointer P being provided to show the correct position 
in which the grid potential disc should be placed to 
represent various negative or positive values with 
respect to the filament of the valve. The filament 
voltage is varied by more or less compression on the 
lower end of the spring and the variations are indi- 
cated on the scale. The plate voltage is varied by 
adjusting the compression of the upper half of the 
spring and the voltages are indicated upon a plate 
voltage scale. 

A fourth seale 8 is also provided on which the plate 
current can also be read in milliampéres. The received 
oscillations are represented by the up and down move- 
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FIG. 74—DETAILS OF BLAKE’S VALVE MODEL 


ments of a metal rod R, which passes through the 
centre of the spring V and is coupled to the grid 
voltage dise G by an adjustable slipping contact at 
the centre of the dise through which it passes. The 
oscillations are obtained by means of an excentric X 
below the rod, which is turned by means of a handle 
H, the excentric being adjustable in order to demon- 
strate the effect of alterations in amplitude. Two 
painted arrows, red and white, at the top of the rod 
indicate the phase. Al! movements of the grid disc 
above zero on the grid potential scale represent 
positive grid potential, whilst those below represent 
negative potential. Referring again to Fig. 73, the 
effect of alteration of any of the factors (1), (2) and 
(3) in the valve circuit can be shown on the plate 
current, both with the aerial quiescent or when influ- 
enced by incoming oscillations, and the action of the 
valve can be observed when used for amplifying-or 
when rectifying at different points on the charac- 
teristic curve of the valve. Moreover, the amplifica- 
tion factor of the valve can also be demonstrated. 
Three volts positive on the grid of the valve when the 
plate voltage is 33 and the filament voltage 3-5 
results in the top of the characteristic curve being 


The Narrows Power Plant of the 
Virginian Railway Company. 


No. II.* 

Turbo-generators.—Four main units have been installed, 
each of 10,000 kilowatts capacity, 25 cycles, three-phase, 
11,000 volts, having direct connected exciters. One 
300-kilowatt auxiliary turbo-generator is provided. 

The main turbines are of the parallel flow type, operat- 
ing at 1500 revolutions per minute at 275 lb. steam pres- 
sure, and 150 deg. superheat at the throttle. They are 
guaranteed for a maximum economy of 12.48 Ib. of steam 
per hour, when delivering 10,000 kilowatts at 80 per cent. 
power factor, and with a vacuum of 29in. These turbines 
are connected through a pin type flexible coupling to the 
generators, each of which is designed for a continuous 
full load rating of 12,500 kilovolt-ampéres at 80 per cent. 
power factor, and will carry, following continuous full- 
load operation, a load of 15,000 kilovolt-ampéres at 80 per 
cent. power factor for one hour, and 18,750 kilovolt- 
ampéres at 80 per cent. power factor for five minutes 
following the operation at 15,000 kilovolt-ampéres, with- 
out exceeding a safe operating temperature. A 125- 
kilowatt, 250-volt direct-connected exciter is mounted 
at the end of each generator. 

The 300-kilowatt turbine is of the impulse type, and is 
direct-connected through a reducing gear to a three-phase, 
440-volt, alternating-current generator; a 100-kilowatt, 
250-volt direct-current generator; and a small direct- 
current generator supplying excitation to the alternating- 
current machine. The 440-volt alternating-current 
generator supplied power for the operation of the auxiliary 
equipment during the starting up of the power plant, and is 
available for special service during regular operation. 
The 100-kilowatt direct-current generator is provided to 
supply excitation to any one of the main units in the event 
of failure of the direct-connected exciters furnished with 
them. 

Turbo-generator Ventilation.—-78,000 cubic feet of air 
per minute are required for the ventilation of each of 
the generators. This volume is supplied by vanes on the 
rotors, which draw the air from the outside through 
louvres at the east and west ends of the turbine-room, and 
a masonry air duct, in which air filters of the oil-impreg- 
nated type are fitted. The air discharges into ducts 
leading into the boiler-room directly behind the boilers, 
thus furnishing heated air to the boilers. 

Condensing Plant.—Each turbine has a surface con- 
denser, with circulating water pump, a two-stage air 
ejector, and a condensate pump. The condensers are of 
the two pass type, and each has an effective cooling sur- 
face of 20,000 square feet. The condensers are suspended 
from the turbine foundations, with a copper expansion 
joint at the exhaust steam passage from the turbine, and 
a heavy cast iron breeching extending from the bottom 
of the expansion joint to the top of the condenser ; 20,000 
gallons of water per minute are required for the opera- 
tion of the condensers, and each condenser has a centri- 
fugal condensate pump with a capacity of 300,000 lb. 
of water per hour against a total head of 135ft. 

Air is removed from the condensing system by means 
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reached and gives a reading of 1-5 milliampére. 
With the grid of the valve at zero an increase of 21 
volts on the plate, making 54 volts in all, gives, when 
employing the same filament voltage, the same reading, 
viz., 1-5 milliampéres, the amplication factor being 7. 
The values of the scales and the curves represented 
by the model shown at the meeting of the Institution 
of Electrical Engineers at which the paper on Mr. 
Clinker’s model was read, were from a French R 
valve, but the Royal Air Force has worked out similar 
scales and curves to suit the various types of valves 
which it employs, and these scales are easily inter- 
changed. 

When considering the action of the model it is 
useful to note that an increase of filament current 
increases the density of the spring coils, and makes it 
impossible for the negative phase of the oscillations 
to affect the grid potential disc, and this can be 
likened to an increase of electrons from the filament 
of the valve when its temperature is increasing and 
creating a space charge. 








rue broadcasting station in Vienna will celebrate its 
third anniversary on October Ist, when a special pro- 
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of two-stage air ejectors—three ejectors being provided 
for each pair of turbo-generator units—so arranged that 
either of the three ejectors may be used on either turbine 
unit. These ejectors use the condensate from the con- 
densers for a condensing medium, and are each of ample 
capacity for removing the air from the systems when 
operating at a vacuum of 28in. to 29in. 

Each condenser has a priming ejector, and the flange 
nozzles on the large breeching connections are provided 
with relief valves, the discharges of which are carried 
through the roof of the boiler-room. 

Feed-water System.—The feed-water system comprises 
bleeder heaters at each of the turbines, two open water 
heaters, three turbine-driven boiler feed pumps, and a 
loop s¥stem of boiler feed piping between the pumps and 
the boilers. The bleeder heaters are of the closed type, 
each being capable of heating approximately 200,000 lb. 
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per hour through a temperature range of 100 deg. Tho 
steam condensed in the bleeder heaters is handled }, 
three 100 gallons per minute centrifugal condensate 
pumps. The condensate is drawn from the condensers 
by the condensate pumps and passed progressively throug}, 
the air ejectors and the bleeder heaters, and together wit}, 
that from the bleeder condensate pumps discharges either 
into the open feed-water heaters or into a tank. This 
tank is subdivided by a partition into a treated wate 
storage tank and a surge tank. The surge tank provides 
for the storage of the condensate resulting from a 20,000 
kilowatt load for a period of five minutes, even if no water 
is fed to the boilers. The storage tank supplies the make-u), 
water required for the system, and, when full, it wil! 
handle a swing of 22,200 kilowatts for four and one-half 
minutes, even if no condensate from the condensers j 
available. A float valve allows the admission of make-.); 
water to the storage tank through a water-softening plant 

Two open feed-water heaters are provided, each having 
a capacity for passing and heating 250,000 Ib. of wate: 
per hour to a temperature of 225 deg., and each capabk 
of passing 700,000 lb. per hour, heating this amount 
through a somewhat lower temperature range. This 
capacity will allow the operation of four boilers at 384 pe 
cent. of rating. 

The three boiler feed pumps each have a capacity o| 
650 gallons per minute against SO0O0ft. head, and will ea! 
handle a load of 24,000 kilowatts. The temperature «| 
the feed water is maintained at approximately 225 dev., 
and an excess pressure of about 20 lb. is carried on thy 
boiler feed lines. 

High-pressure Steam Piping.—Three high-pressure stea 
systems have been provided, one furnishing steam 
boiler drum pressure (350 lb.) and saturated steam tem 
perature ; the second furnishing steam at boiler drum 
pressure and 150 deg. superheat, the total temperature «oi 
which is approximately 580 deg.; and the third furnishing 
steam at 175 lb. pressure and 180 deg. of superheat, 
the total temperature of which is approximately the sany 
as the high-pressure superheated steam. 

There are drip pockets of large capacity at all change. 
of direction and at other places where water might collect. 
Steam traps of the tilting type take the drips from tly 
drip tanks and discharge through check valves to a common 
header which terminates in the open feed-water heaters. 

Boiler Blow-down System.—-There are blow-off valves 
at both ends of each boiler connected to a header which 
discharges into a blow-off tank. A vent leads from thy 
blow-off tank through the roof and terminates in an exhaust 
head designed to prevent emission of water from the lin 
The discharge line from the blow-off tank is carried under 
ground to the river. 

A vacuum cleaning system, with outlets throughout thy 
boiler-room so distributed that all parts of the room musy 
be kept clean and free from any coal dust which may leak 
from the pulverised fuel system, is provided. 
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SwitcHIne AND Evectrricat CONNECTIONS. 


One phase of each generator is connected to the primary 
of a 10,000-kilovolt-ampére, single-phase, 9800 /88,000-volt , 
water-cooled transformer. The connections are arranged 
for normally operating each generator and corresponding 
step-up transformer as a unit. A three-phase 11,000-volt 
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STATION 


bus is provided for synchronising and for supplying power 
to the station auxiliary transformers, and is connected 
through oil circuit breakers to connection points between 
each generator, and its corresponding step-up transformer. 
Each generator can be isolated by a set of knife switches, 
and a horn gap switch is provided on the primary side of 
each transformer, capable of breaking the magnetising 
current of a trensformer. This arrangement makes it 
possible to oporate a generator when the corresponding 
step-up transformer is out of service for inspection or 
repairs, and allows the operation of the maximum number 
of transformers, in order thereby to keep the step-up 
impedance low, at times when economical operation 
dictates the use of a smaller number of generators. 

Kach step-up transformer is connected on the secondary 
side, through an oil circuit breaker to the 88-kilovolt 
bus, which is divided into two sections by a switch, with 
two step-up transformers connected to each section. The 
two west transmission lines are connected through oil 
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circuit breakers, to each section of the 88-kilovolt 
bus, and the two east transmission lines are similarly 
connected. The middle point of each 88-kilovolt trans- 
former coil is connected through a disconnecting switch 
and neutral bus, to a neutral ground resistance. 

Che arr¢cngement of bus sections is such that with any 
||-kilovolt bus section and the corresponding 88-kilovolt 
bus section out of service, it is still possible to keep in 
operetion two generators, two step-up transformers, two 
auxiliary transformers, step-down transformer of 
the Narrows step-down sub-station, the water rheostat 
installation—hereinafter described— and one transmission 
line. Or the same amount of apparatus may be kept in 
normal operation while one generator, through separate 
bus sections, is used independently to energise one trans 
mission line for test purpose. 

From the generator terminals insulated copper cables 
run in fibre ducts to the current and potential transformer 
room, Where connection is made to copper bars which, in 
turn, are connected to insulated lead-covered copper 
cables which lead to the step-up transformers. From the 
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Auxiliary Power.—The three auxiliary transformers are 
connected to the 11,000-volt bus through three oil circuit 
breakers, and are each designed for 1200 kilovolt -ampéres, 
11,000/440-volt, three-phase. The entire load can be 
carried by two transformers, leaving the third in reserve. 
A further source of auxiliary power is the 300-kilowatt, 
440-volt, three-phase, turbine-driven generator previously 
described. Solenoid operated oil circuit breakers—see 
illustration—are used for connecting the auxiliary transfor- 
mers to the 440-volt bus, and also for the 440-volt feeders. 

Since the available short-circuit current from two of the 
auxiliary transformers is greater than can be safely 
ruptured by the usual industrial motor-starting equip- 
ment, the circuit breakers at the 440-volt bus are depended 
upon for protection against short circuit. In most cases 
# single circuit breaker feeds only a single motor, or two 
motors which must be operated or shut down together. 
Across the line starting is employed generally, the circuit 
breaker being closed or opened by push button control 
located at the motor. Circuit breakers having push- 
hutton control cannot be closed from the electrical operat- 





440-VOLT AUXILIARY POWER BUS AND OIL CIRCUIT BREAKERS 


mentioned copper bars, connections are carried 
up through the floor to the 11,000-volt oil circuit breakers 
From these breakers, connections are carried down into 
the current and potential transformer room, and up to the 
11,000-volt bus. 

Electrical Operating Gallery..—The electrical operating 
gallery contains the generator and exciter field rheostats, 
exciter, field and regulator board, main control instrument 
and relay board, auxiliary power control instrument and 
relay board (vertical) battery, charging and control power 
panels, lighting panels, graphic wattmeter panel, and 
temperature indicating and transformer alarm panel. A 
sinall balcony projecting into the turbine-room allows a 
view of the turbine-room to be obtained, and provides 
space for the power director's desk in front of the control 
bench board. The main contro] and instruments are 
arranged on seven desk and vertical panels facing north, 
and the main relays and watthour meters on seven corre 
sponding vertical panels facing south, the space between 
the rears of the two boards providing access to wiring 
and being closed off by doors. 

Each generator has mounted on the shaft a 125 kilovolt, 
20)-.volt exciter A 100-kilowatt, 250-volt spare exciter 
is mounted on the same shaft with a 300-kilowatt, 80 per 
cent. power factor, 25-cycle, three-phase, 440-volt gene- 
rator and driven by the 300-kilowatt steam turbine. The 
field, exciter and regulator board includes one field and 
exciter panel and one voltage regulator panel for each 
generator and one panel for the spare exciter. A 250-volt 
bus allows the spare exciter to be used to supply field 
current to any generator in case the direct-connected 
exciter is out of service. The generator field switches are 
electrically operated from the main control bench board. 
A rhoostatic type voltage regulator is provided for each 
generator and regulates the generator voltage by cutting 
the generator field resistance in or out by means of a 
motor-operated field rheostat. Each generator is inde 
perdently regulated by @ separate regulator, the regulator 
receiving potential from a generator potential transforiner 
connected across the traction phase. The regulators are 
compensated to give a dropping characteristic with increase 
in generator wattless current, thereby insuring parallel 
operation, and to give a rising characteristic with increase 
of watted component of generator current, thereby com- 
pensation for drop due to step-up transformer impedance 
and for part of the transmissicn line drop. The com 
pensation current copnections are from current trans- 
formers in the generator leads. 

The control power for the circuit breakers is at 220 volts 
pressure, and is obtained from a storage battery which is 
charged by two motor generator sets, one of which is kept 
floating on the buses at all times, keeping the battery fully 
charged. A feeder panel contains twelve fused knife 
switches, arranged so as to sectionalise the supply of 
control power, that any fault in the control system may be 
isolated without any interruption to any essential service. 
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ing gallery, but all cireuit breakers may be opened and 
locked open from the electrical operating gallery. 

For starting equipment with holding coils direct current 
is used for the coils in order to prevent the opening of 
equipment of inadequate rupturing capacity due to low 
voltage at time of short circuit. 

The circuit breakers are opened automatically by over- 
current relays with definite and inverse time limit 
characteristic 

PROTECTIVE FEATURES. 

The 11-kilovolt broakers and the 88-kilovolt 
transformer oil circuit breakers are not automatic on over- 
load. Protection against internal fault in any generator 
or transformer of 1200 kilovolt-ampéres and larger, is 
by differentially connected current trans- 
formers over-current relays In of internal 
faults ina generator or step-up transformer the connections 
are such as to open simultaneously the generator 11,000 
volt oil circuit breaker, the generator field circuit breaker, 
and the transformer 88-kilovolt circuit breaker. An 
internal fault on one of the 1200 kilovolt-ampére trans 
formers will open simultaneously the 440-volt and the 
11,000-volt auxiliary transformer circuit breakers. An 
internal fault on one ef the 3750 kilovolt-ampére step- 
down transformers will simultaneously open the tie circuit 
breaker and the 88-kilovolt circuit breaker connected to 
that transformer 

A 220-ohm resistance connected between the step-up 
transformer neutral bus and eerth limits to 200 ampéres 
maximum the current in case of an earthed transmission 
line. Each 88-kilovolt transmission line oil circuit breaker 
is opened automatically in case of en earth on its line by a 
low energy over-current relay so connected in the current 
transformer secondary circuits as to receive current only 
in case of an earth. Over-current relays open the 88-kilo- 
volt transmission line circuit breakers in case of trans- 
mission line short circuit 

The water rheostat circuit breakers and the 88-kilovolt 
circuit breakers feeding the step-down station have short- 
circuit protection by over-current relays. 

Excessive temperature, failure of water supply, or 
pressure relief diaphragm failure on any transformer 
will ring a bell on the electrical operating gallery and 
operete an annunciator drop, indicating which transformer 
is involved. 
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OvuTpoor TRANSFORMER AND Swrrcentne STatron. 


The outdoor transformer and switching station includes 
auxiliary and lighting transformers, main step-up trans- 
formers, and the 88-kilovolt transmission line hehtning 
arresters. It also includes the step-down transformers for 
feeding the trolley at Narrows. The 88-kilovolt circuit 
breakers are all 400 ampéres two-pole solenoid operated. 
Dise insulators and copper cable are used for buses and 








most connections. Copper tubing is used for the step-up 
transformer connections in order to obtein rigidity. The 
11,000-volt transformer connections from the power plant 
are, for the step-up transformers, lead-covered single 
conductor varnished cloth insulated cables run in concrete 
protected fibre ducts, and for the auxiliary transformers 
three-conductor lead-covered varnished cloth insulated 
cables run in steel conduit. 

The disconnecting switches used for isolating the tie 
circuit breakers and water rheostat circuit breakers are 
of the underhung hook-stick operated type. All other 
outdoor disconnecting switches are upright mounted, 
mechanically operated through bell cranks, rods and handle 
at ground level. ‘The 88-kilovolt switches are horizontal 
opening, double break, and the other mechanically 
cperated switches are vertical opening, single break. 
Disconnecting switches which may have to break trans 
former magnetising current are provided @®ith horn gaps, 
and all horn gap switches are placed above adjacent 
apparatus and connections in order to avcid short circuits 
from gases produced by ares. 

Two 88-kilovolt electrolytic lightning arresters are pro- 
vided, one for the two west transmission lines and one for 
the two east lines; each arrester consists of three tanks, 
transfer switch, impulse gaps and two sets of horn gaps, 
one set for each transmission line. 

The four main step-up transformers are designed for 
10,000 kilovolt-ampéres, 9800 to 88,000 volts, 25-cycle, 
single-phase, oil-insulated, water-cooled. An additional 
full capacity tap gives a ratio of 9310 to 88,000 volts 
The transformers ace designed to carry 200 per cent. load 
for five minutes following 150 per cent. load for one hour 
without exceeding safe temperature, and will withstand 
without damage a short circuit on the secondary terminals 
with normal voltage maintained on the primary terminals, 
providing the duration of the short circuit is not sufficient 
to cause injurious heating. Each transformer has an 
inherent reactance of approximately 8 per cent. at normal 
reting. 

The station auxiliary transformers are each designed for 
1200 kilovolt-ampéres, three-phase, 25-cycle, 11,000/440 
rolts, oil insulated, water cooled. The primary winding 


| is provided with eight additional full-capacity taps ranging 


in 24 per cent. steps above and below 11,000 volts. Con 
nections are star on the 11,000-volt side and delta on the 
440-volt side. These transformers are designed to with- 
stand without damage a short circuit on the secondary 
terminals with normal voltage maintained on the primary 
terminals, providing the duration is not sufficient to cause 
injurious heating. Each transformer has an inherent 
reactance of approximately 12-2 per cent. at normal 
rating. 

Each of the water-cooled transformer is equipped with 
& water flow indicator with loss of flow alarm contact, 4 
dial indicating thermometer with excess temperature alarm 
contact, and a pressure relief diaphragm with target indi 
cator and alarm contact. Oil pumping and filtering is 
provided for by a motor-driven blotting paper type filter 
press. 

Regeneration.—The electric locomotives used are of the 
split-phase type in which the 12,000-volt single-phase 
power from the trolley is stepped down through a trans- 
former on the locomotive and converted to three-phase 
for the traction motors by means of a synchronous-phase 
converter. This type of locomotive provides automatic 
change from motoring to regeneration, as the gradient 
changes, without action of the engineman other than a 
movement of a lever operating the transformer balancing 
switch. The regenerated power is returned to the sub- 
stations and finally to the Narrows power plant, where 
excess power is absorbed by a water rheostat consisting of 
electrodes immersed in the river. 

General.—The electrical apparatus was furnished by the 
Westinghouse Electric and Manufacturing Company e@s 4 
pert of its general contract for apparatus for electrification 
of the railway. The boilers were built by the Springfield 
Boiler Company, and the pulverised fuel plant by the 
Combustion Engineering Corporation. The turbines and 
generators were supplied by the Westinghouse Electric 
and Manufacturing Company. 








Tue Juntor lxstrrution or Excrxeers.—-The Awards Com - 
mittee of the Lnstitution has recommended, and the Council ho-« 
accepted, that the medals and other awards for the past session 
be allocated as follows :—The Institution Gold Medal to Mr. J 
Wolstenholme for his paper, ‘‘ The Commercial Side of Foundry 
Work ;"’ the Vickers’ Gold Medal and Prize to Mr. A. N. Moon 


for his paper, “Comfort in. Railway Travel from the Point of 


View of the Engineer ; the Institution Silver Medal to Mr 
kK. le L. Lamb for his paper. Electricity in Mining ; the 
Silver Medal for the Sheffield Section to Mr. EF. C. Snelgrove 


for his paper, * The Treatment of Water for the Use of Munici 
palitie: ;"’ the Silver Medal for the Midland Section to Mr 
G. H. Willett for his paper, “‘ Pipe Work-—its Manufacture and 
Lay-out ;" the Silver Medal for the North-Western Section to 
Mr. G. H. Ayres for his paper, “* Roller Bearings, with Particuler 
Reference to Taper Roller Bearings ;"’ the Silver Medal for the 
North-Eastern Section to Mr. J. W. Palmer for his paper, 
“Design of Jigs and Fixtures ;"’ the Durham Bursary to Mr 
W. A. Sallis for his paper, “ The Strowger System of Automat 
Telephony ;"’ Past Secretary Dunn Medal for informal lecturettes 
to Mr. F. W. Webb for his lecturette, ** Paint Spraying.” 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND 
The programme for the winter session of the Institution of 
Engineers and Shipbuilders in Scotland includes the following 


apers Large-grained Steel Wire and a Comparison with 
a Wire,” by Dr. E. M. Horsburgh ; “Steam versus Diesel 
Mac hinery for Cargo Vessels,” by W. G. Cleghorn; “ Diesel 


Engines,” by Mr. D. M. Shannon; “A Stability Chart for th: 


Use of Shipgnasters and Officers,”’ by Dr. A. M. Robb “ The 
Clock Mechanisms for the Great Bell of the University of 
Bristol,”’ by Professor Dr. David Robertson High Elasti« 


Limit Steel for Shipbuilding and Marine Engine Work,” by T. M 
Service: “ The Application of Double-acting Diesel Engines for 
Ship Propulsion,” by Mr. Robert Love ; “Lhe Development of 
Industrial Welfare Work,” by the Rev. Robert R. Hyak 

“ Maneeuvring of Ships Part IIl., Unbalanced Rudders of 
Single-screw Ships ; Effect of Fullness of Form,”’ by Mr. G. H 
Bottomley ; “ Advantage of Pre-cooling by Primary Evapora 
tion,”’ by Mr. Henry Brier; “ Efficient Methods of Shipyard 
and Workshop Lighting,” by W. J “ Pulverised Fuel 

by Mr. R. Jackson ; * Latest Development in Underfeed Stoker 
Practice in the United States,’ Mr. J. G. Worker The 
president of the Institution for the forthcoming session is Mr 
A. J. Campbell, of William Beardmore and Co., Ltd., Dalmuir, 
The opening meeting will be held on the evening of 
October 5th, at the home of the Institution, Elmbank-crescent, 


Glasgow. 
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The Scapa Flow Salvage Operations. 


THE very successful salvage operations which have 
heen carried out by Cox and Danks, Ltd., of 168, 
Regent-street, London, in connection with the raising 
of the scuttled German fleet at Scapa Flow, have 
already been referred to and illustrated in THE 
ENGINEER in our issues of January 2nd and Septem- 
4th, 1925. In a period which extended from 
July of that year until early last May, twenty-five 
small and large destroyers were raised and dealt with. 
Many of these boats were sold to shipbreaking firms, 
whilst others vere dismantled and broken up by the 
salvagers’ own shipbreaking department at Lyness 
Pier. Orkney Islands. At the present time only a 
few bare hulls of these ships are to be seen in the 
adjoining Mill Bay, and these, we understand, will be 
broken up during the coming winter season. 

With the completion of the first part of its salvage 
programme early in 1926, the firm turned its attention 
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and a mean draught of 27ft. She is flush-decked 
from end to end, with a big sheer to her bows. Her 
superstructure is, in general, high, and there is a 
forward tripod mast which has a stump top-mast and 
three heavy tops. Two derricks abeam of the fore 
tunnel are also fitted. Her main armament comprises 
eight 12in. guns and fourteen 5-9in. guns, with anti- 
aircraft guns and submerged torpedo tubes. Amid- 
ships, the flat upper deck is provided with 4in. 
armoured protection against aerial attack. The 
main protection comprises 12in. side armour amid- 


ships, which diminishes to 4in. at the ends of the ship. | 
The turrets and barbettes have 7j}in. and 10}in. | 


armour respectively. 

The Hindenburg was constructed at the Wilhelms- 
haven Dockyard, and work on her was begun in 
July, 1913, but she was not finished until about 
the middle of 1917, and did not take part in the 
Battle of Jutland. Her propelling machinery com- 
quadruple screw ‘‘ Marine type” turbines, 
approximating to 63,000 horse-power. The official 
speed of the ship was given as 264 knots, but she was 
probably faster. Eighteen Schulz-Thornycroft boilers 
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floating bases, with power, lighting, compressed air, 
oxygen and acetylene gas, and other necessary ser- 
vices. Fortunately, these were in part already t, 
hand. It will be remembered that in order to raix; 
the torpedo destroyers, Messrs. Cox and Danks mack 
use of a part of the large submarine repair dock whic}, 
was delivered up by Germany under the Peace Treaty. 
The centre section of that dock was removed, and it 
was transformed into two floating pontoons fitted 
with hand-operated winch gear. The side walls of 
| the dock were, however, retained, and the pontoons 
so provided, as indicated by the two views repro 
duced on page 362, afforded excellent office, stor 
and power plant accommodation. Two furthe: 
pontoons were added later. Like the first two, the, 
were also sections of a large floating dock, and one oj 
them was described in detail in our issue of Septembe: 
4th, 1925. These larger pontoons are each equipped 
with boilers and steam and oil engine driven pow: 

plant, and a large space is also available on them fo 
joiners’, shipwrights’, engimeers’, and blacksmit}, 

workshops. These four pontoons were moored alon, 

side the wreck. Access to the above-water deck 
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ty the more difficult problems involved in the refloating 
the larger ships. Lt be recalled that about 
November, 1923, Cox and Danks, Ltd., purchased 
from the Admiralty the wrecks of the Hindenburg, 
Moltke, Seydlitz and other ships, along with the 
destroyers already raised. Early in May, a thorough 
survey of the battle-cruiser Hindenburg was made 
by the firm’s diving staff, and a scheme was worked 
out for lifting her. A few weeks ago, by the courtesy 
of Mr. E. F. Cox, we were invited to visit Scapa Flow 
and to inspect the salvage arrangements for raising 
that Before describing them and outlining 
the work of the present season, some detailed par- 
ticulars of the sunken battle-cruiser may perhaps be 
given, as the work on her has occupied most of the 
and has only been deferred on account 
of the failure of two water-tube boilers—thus cutting 
off a large portion of the pumping power—and the | 
uncertain weather of the autumn season at the Orkney 
Islands. Work upon the ship will be resumed, we 
understand, in the early spring. 
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Tue Batrie-CruiserR HINDENBURG. 


The Hindenburg is a sister ship of the battle- 
cruiser Derfflinger, which was so heavily injured in 
the Battle of Jutland. The ship has a normal dis- 
placement of about 28,000 tons, with a water-line 
length of approximately 700ft., a beam of about 96ft., 





BOW VIEW OF SHIP WHEN RISING 





provided steam, and were designed beth for coal and 
oil burning. 

The ship, as scuttled, lies off the Island of Cava 
to the west of Scapa Flow, in a position approxi- 
mately north and south, in about 11} fathoms of 
water. She was, we understand, towed to this 
position, whilst in a sinking condition, with the 
object of preventing her, if possible, from becoming 
completely submerged. In the position in which 
she sank the boat deck is just awash at low spring 
tides, whilst at ordinary times the jackstaff is just 
about covered, and there is nearly 28ft. of water 
over the after quarter deck. These levels are to be 
largely accounted for by the natural sheer of the ship. 


THE SALVAGE PLANs. 

Various plans for refloating the ship were investi- 
gated. They included a project for raising the wreck 
by means of air-filled pontoons, and also a scheme 
submitted by a firm of German salvage engineers for 
freezing up the deck apertures and then expelling 
the imprisoned water by compressed air. Both.these 
plans were, after consideration, rejected in favour of 
the firm’s own scheme for sealing up all the deck and 
ship side openings, outboard valves, &c., and re- 
claiming the ship intact by means of direct pumping. 

The carrying out of such an extensive salvage 
operation naturally involved the provision of suitable 





FIG. 3—VIEW FROM STERN SHOWING 
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the Hindenburg was during the operations given ‘by 
two suspension bridges with adjustable cables, which 
were formed of planks laid upon the wire ropes. In 
order to shield the wreck from northerly winds, two 
destroyer hulls, which will be seen in the backgroun: 
of Fig. 4, page 362, were moored to the north of the 
wreck, and formed a breakwater, giving a protected 
area for the diving operations. In the mooring of the 
pontoons referred to, good use was made of the ships’ 
anchors. They include two 9-ton and five 7}-ton 
anchors, as well as several 4 and 3}-ton anchors. 
They were disposed in a suitable manner around the 
area of operations, and use was also made of the 
19,000-ton sunken hull of the Von der Tann, which 
afforded an excellent holdfast for one of the pontoons. 

The main work of getting the first pontoon into 
position was begun early in March of the present 
year, and by the middle of that month it was possible 
to begin the patching of all the deck and side openings. 
This operation was started at the forward end of the 
ship and continued in the direction of amidships. 
By about the middle of that month, some fourteen 
divers were constantly employed on this work. The 
patches varied in size from small plugs of only a 
few inches in diameter up to the largest patch which 
had an area of 760 square feet, and they numbered 
over 700. It was necessary to cover a deck aperture 
of about 38ft. by 20ft., which was left when the 
damaged after-funnel of the ship was removed. This 
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funnel, which was half-cased, was so badly holed by 
corrosion that its complete removal by oxy-acetylene 
burning was necessary before a water-tight joint 
could be made. 

In the early stages of the work operations were 
somewhat delayed by uncertainty as to the exact 


subdivision of the ship. It was therefore decided 
to search likely places in the ship for information 
on this matter and the disposition of the various 
flooding valves. After three days of search by divers, 
an almost complete set of ship’s plans, including 
piping and floodmg plans, was discovered in the lower 
control rooms. It is worthy of mention that a 
number of these plans, including those of the flood- 
ing arrangements—-we have had the privilege of 
personally inspecting and handling them—-were en- 
graved upon non-ferrous sheet metal in a manner 
which rendered them practically indestructible. As 
was to be expected, some of the instructions were 
rendered illegible by incrustations formed during 
nearly seven years’ immersion in salt water; but 
they were, nevertheless, useful. After careful com- 
parison and study, the plans were re-drawn in a 
drawing-office on site, and the instructions and 
directions translated. With this additional valuable 
information at the firm’s disposal, the work of salving 
was simplified to a great extent, and more rapid 
progress was made possible. 

In particular, the flooding valves—the 
position of which had been till then unknown—were 
located, and they were closed systematically by 
divers who worked inside the ship by the aid of power- 
ful submarine lamps. We may mention that the 
supply of air for the divers and current for the under- 
water lamps assured from two independent 
installations, one on the pontoons, and a supple- 
mentary installation on one of the apper decks of the 
Hindenburg herself. The work of patching and 
sealing the various openings occupied close upon five 
months. In cases, other than those where 
wooden plugs could be eonveniently employed, 
specially built-up wooden patches had to be con- 
structed, and according to the position and size of 
the patch, wood planks varying in thickness from 
lin. up to 6in. were employed. Some patches are 
visible immediately above the guns in the view we 
reproduce in Fig. 1. 

In applying such patches, ventilating louvres and 
other complicated constructions were cut away under 
water until a satisfactory jointing surface was 
obtamed. Again, for many of the larger patches 
<trongbacks and supporting girders had to be arranged 
for and placed in position. The water-tight joint 
hetween the hull and the deck was in nearly all 
instances made by a pad or “ pudding ”’ of oakum, 
covered with a layer cf canvas. Before finally screw- 
ing down, the surface of the patch and the hull was 
thickly coated with tallow, but it was quickly found 
that this material was at once eaten away by shoals 
of small fish. The simple and ingenious expedient 
of mixing a little Portland cement with the tallow 
was resorted to, and it was found that the joints 
remained untouched, and set quite hard under water. 
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THe Pumping OPERATIONS. 


As soon as the patching of the ship was well 
advanced, the question of the sequence of pumping 
operations fell to be considered. The pumps em- 
ployed may be convenieatly divided into two classes. 
First, those which were sel#contained and driven by 
oil engines, and, secondly, those which were worked 
by power supplied from generating plants fixed on 
the surrounding pontoons. Among the former class 
were several oil engine driven 12im. Conqueror 
pumping sets by W. H. Allen, Sons and Co., Ltd., 
of Bedford, and others by Drysdale and Co., Ltd., 
Yoker, Glasgow, and Lindsay, Swan and Hunter, 
Ltd., of Newcastle-upon-Tyne. The pumps of the 
second class consisted mainly of a series of twenty or 
more 6in. submersible pumps, which were built by 
Submersible Motors, Ltd., of Southall. These pumps 
proved particularly useful throughout the salvage 
operations on account of their flexibility. They were 
connected to the generating plant on the fontoons 
Ly eab-tired sheathed cables, and current was suy-plied 
by alternating-curreat generators driven by belting 
from steam engines, the steam being suppliea py the 
two water-tube boilers which failed at the critical 
moment when the maximum pumping power was 
required. 

As the top deck of No. 2 turret was just above high 
water even at spring tides, it was decided to make 
that turret the starting point of the operations. All 
machinery was removed from the centre of the turret, 
and as the water was lowered by pumping, all internal 
hindrances were cut away, so that a clear passage 
right to the bottom of the ship was given. By using 
this passage, it became possible to place the sub- 
mersible pumps at the lowest possible level in the ship, 
right at the beginning of pumping operations. On the 
oceasion of our visit, preliminary pumping trials 
were in progress, and for this purpose two 12in. 
pumps were placed on the turret deck, with their 
suction pipes in the turret sump, and, six submersible 
pumps at the bottom of the ship. The total output 
corresponded to 3600 tons of water removed per hour. 
Before these trials, all the doors in the forward com- 
partments of the ship were lashed back in an open 
position by divers, so that there was no possibility 
of hodies of water being imprisoned in compartments 
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and so upsetting the trim of the vessel, and giving 
rise to undue hull stresses. In order to gauge the 
fall of water over the whole fore part of the ship, and 
to provide air for the empty compartments, a wooden 
trunk was built over a hatch at the forward end of 
the ship. 

Arrangements were also made to protect the deck 
openings to prevent water being shipped when the 
vessel took an extreme list. About the middle of 
August definite attempts to raise the vessel were 
made, and she was lifted, as our illustrations, Figs. | 
and 3, show, both at the bow and the stern ends. 
[t was tound that the ship had settled down on a 
mass of rock, but fortunately the hull had not been 
pierced. When she was raised partially above water 

as indicated in the views given——the interior was 
carefully examined, and it was found that practically 
the whole of the water-tight bulkheads were pierced 

-in some instances, owing to corrosion, and others, 
no doubt, by reason of the tremendous inrush of water 
when the vessel was originally scuttled. This being 
so, when the distribution of the pumps was not quite 
balanced, the ship took on a natural list to port, 
which tended to increase as the water from the various 
compartments drained to the port side. Efforts to 
counteract this list, which were partly successful, 
included the securing of tackle to the mast heads— 
see Fig. 5, page 362—and fastening hawsers to the 
pontoons or to sunken destroyers which were placed 
at suitable points. 

Port lists from 20 deg. to 30 deg. were safely carried, 
and at the end of August when the final lifting opera- 
tions were begun, after pumping out the forward 
compartments of the ship, the list increased to a 
maximum of 35 deg. Fig. 2 gives a view of the ship 
taken just before she attained the maximum list. 
For a period of about one hour at high tide during 
one evening the Hindenburg remained in this pre- 
carious position. It was unfortunately not possible 
to right her and to bring her completely to the surface, 
owing to the completely unexpected failure of the 
tubes of the water-tube boilers which were supplying 
steam to the generating sets producing current for the 
submersible pumps. The most important and flexible 
pumping units were by this failure completely de- 
prived of current, and the pumps which remained 
were totally inadequate to meet the pumping require- 
ments which the righting operations demanded. At 
this critical time, a storm was also at its height, and 
seriously interfered with the carrying out of the 
operations. When the boilers failed, the firm decided 
to seek to obtain steam to drive the engines of the 
generating sets from one of its large tugs which was 
moored alongside the lifting pontoon, but owing to 
the poor quality of the foreign coal and the fact that 
the ship was stationary, enough steam could not be 
raised, 

After carefully considering all factors, it was 
reluctantly decided to sink the ship once again and 
to defer the final lifting operations until the spring of 
next year. 

FURTHER WORK. 


The operations to which we have referred and 
which have taken place during the last two months, 
have all been carried out under the personal super- 
vision of Mr. E. F. Cox, the managing director of the 
firm. On his recent return from Scapa Flow, Mr. 
Cox was good enough to give us some further informa- 
tion regarding the plans for the salvage work of the 
coming winter season. The four pontoons which were 











grouped around the Hindenburg have now been towed 


to Mill Bay, where they will be overhauled, the 
machinery put in order, and the lifting gear re- 
arranged, so that when completed the two large 


pontoons will, when placed alongside the Hindenburg, 
have a steadying effect equal to a lift of about 
24,000 tons. 

Meanwhile, work has been begun on the upturned 
and nearly totally submerged battle-cruiser Moltke. 
It is proposed to lift her by closing the apertures in 
the hull and introducing compressed air, thereby 
driving out the imprisoned water. When this is 
done, the ship will be transferred to shallower water, 
where she can be dismantled, thus providing work for 
the firm’s shipbreaking department at Lyness Pier. 

Reviewing the work of the past four and a-half 
months, it seems to us that no mean task has heen 
undertaken, and that even though deserved success 
was not at first attained, owing to the defects in 
boiler tubes referred to, the effort has not been with- 
out its compensations. When work is begun early 
next spring, it will mean that the final task of bringing 
the ship to the surface will be considerably shortened 
by the application of the knowledge and experience 
gained during the work of the recent short season of 
salvage operations. In a work of this magnitude, the 
loyal co-operation of both staff and men is most 
essential, and on the occasion of our recent visit, we 
were struck by the excellence of the team work, which, 
we believe, has played, and will again play no small 
part in the success of these salvage operations. 








Launch of H.M.S. Oberon. 


THE submarine Oberon, which was launched at Chatham 
Dockyard on Friday last, is the first of a new class of 
submarines which appear to have been designed for oversea 
service. A characteristic of the type is its seaworthiness 
and extensive radius of action. In both respects it repre- 
sents a marked advance on the smaller “‘ L ” boats, which 
form the bulk of our present submarine fictilla. Few 
particulars of the Oberon have been divulged, but the 
official “ Return of Fleets’ gives the displacement as 
1345 tons on the surface and 1750 tons submerged. The 
new vessel is thus considerably smaller than the X 1, of 
2525 tons surface displacement, and is also exceeded in 
weight by the K 26, of 2140 tons, and the two “M” 
boats, of 1600 tons. On the other hand, the Oberon is 
heavier by 385 tons than the largest vessels of the “ L.” 
class. The preliminary trials of the new boat are already 
proceeding, as it appears to have been launched in a for- 
ward state. The commanding officer is Commander G. 
D'Oyly Hughes, D.S.O., D.S.C. Two submarines of 
similar design, built to the order of the Australian Govern- 
ment, have been launched this year from the Vickers’ 
yard at Barrow, the Oxley on June 29th and the Otway 
on September 7th. Provision is made in the current Navy 
Estimates for laying down six “ O "’ type submarines, but 
no contracts have been awarded so far. From 1927--28 
to 1929-30 inclusive six further boats are to be begun each 
year, seventeen of these being of the ““O”’ type and one 
a fleet submarine. Including the Oberon and the Aus- 
tralian units, twenty-seven new submarines will thus be 
added to the Imperial naval forces in the course of the 
next few years. 








It is announced that Mr. C. A. Moore, of the Belfast 
and County Down Railway, the doyen of Irish railway 
general managers, retired at the end of September. Mr. 
W. F. Minnis, the traffic superintendent, becomes acting 
general manager. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


PRESSURE, TEMPERATURE AND VACUUM. 


Srr,—-The simple heat drop chart which Mr. Charles Barnes 
has derived trom Professor Callendar’s tables, and which you 
published in your last issue, is no doubt likely to prove interest- 
ing and useful. In these days of high-pressure steam, however, 
it stops short, with a maximum of 400 Ib. gauge pressure, of a 
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region which is now engaging much attention. In addition, the 
effect of superheat has, as Mr. Barnes states, to be allowed for 
by calculation, and cannot be read off directly from the chart. 
Moreover, the chart fails to reveal the relative advantages of 
high pressure, high temperature and high vacuum. I submit 
the following notes on this important subject in the hope that 
they may help to make the position somewhat clearer than many 
engineers seem at present to find it. 

To improve the efficiency of steam prime movers or 
object of at least equal importance nowadays—to reduce the 
weight and volume of machinery required for the development 
of & given power, three courses of a thermodynamic nature are 


an 


words, the heat drop experienced by the steam in expanding 
adiabatically from the initial pressure and temperature to the 
pressure and temperature of the exhaust should be of the maxi- 
mum possible amount. 

This requirement considered by itself implies that we should 
use the highest possible initial pressure combined with the 
highest possible initial temperature and the lowest possible 
final pressure. For example, the heat drop experienced by a 
pound of steam when expanded adiabatically from an initial 
pressure of 2000 1!b. by gauge and with an initial superheat or 
300 deg. Fah. down to a vacuum of 29-5in. of mercury is 
652-5 B.Th.U. Any reduction of the initial pressure or super- 
heat or any increase ot the final pressure has the effect ot reduc- 
ing the adiabatic heat drop. 

In practice, unrestricted choice of the pressure, temperature 
and vacuum is not open to us. For example, considerations of 
the strength and life of the materials employed in the construc. 
tion of engines and boilers impose a limit on the maximum total 
temperature of the steam. In the example just given, the total 
initial temperature of the steam would be about 938 deg. Fah., 
a temperature to which it may be deemed impossible or un 
desirable to subject available constructive materials. 

If the upper limit of temperature is prescribed by reason of 
practical requirements, the problem of choosing the best initial 
pressure and temperature and the best vacuum begins to acquire 
complexity. With the aid, however, of certain recently pub 
lished tables a clear picture of the problem can be readily pre 
sented. The tables referred to are “‘ The Enlarged Heat Drop 
Tables,” calculated by Dr. Herbert Moss, of the Imperia! College 
of Science and Technology, and published by Edward Arnold 
and Co., London, price 10s, 6d., on behalf of the Turbine Section 
of the British Electrical and Allied Industries Research Asso- 
ciation. The data given in Dr. Moss’ tables have been derived 
from Professor H. L. Callendar’s well-known formulsx and steam 
tables, and represent an extension of certain adiabatic heat 
drop tables published in 1917. The new tables extend the maxi 
mum initial pressure from the 400 lb. of the earlier tables to 
2000 Ib., and earry the vacuum down to 29-5in. of mercury. 
The range of initial superheat is from zero to 300 deg. Fah. 

By simple interpolation, the data given in Dr. Moss’ new tables 
have been used for the purpose of plotting the curves given in the 
accompanying diagram—Fig. 1. Curve A shows the heat drop 
experienced by one pound of steam when expanded adiabatically 
from any pressure between 400 Ib. and 2000 Ib. by gauge down 
to a vacuum of 27in. of mercury, the initial temperature in al! 
cases boing fixed at 750 deg. Fah. The difference between curves 
B and C represents in each instance the initial degree of super- 
heat in the steam. The effect ot employing a higher vacuum is 
shown by the curve D, which represents the heat drop when the 
vacuum is 29. 5in., the maximum initia] temperature being, as 
before, 750 deg. Fah. In order to avoid complicating the dia- 
gram, the heat drop curves for vacua between 27in. and 29- Sin. 
have been omitted, but the points at which the curves would 
intersect the ordinate through 400 Ib. initial pressure are indi 
eated. Curve E shows the heat drop when the vacuum is 27in. 
and the maximum temperature is raised to 850 deg. Fah. 
Beyond the point G on this curve the initial superheat, as repre- 
sented by the difference between curves H and C, exceeds the 
limit of 300 deg., to which Dr. Moss’ tables extend. The prob 
able trend of the curve at pressures below that corresponding 
to the point G is indicated. If the maximum permissible tem- 
perature is raised another 100 deg. to 950 deg. Fah., the initial 
superheat everywhere exceeds the limit of 300 deg. It 
desirable theretore to use the tables to show the heat drop at this 
level of initial temperature. At 2000 Ib. pressure, however, the 
initial superheat, 312-2 deg., is sufficiently close to the limit to 
justify extrapolation. The point so obtained tor 2000 Ib. initial 
pressure, an initial temperature of 950 deg. Fah. and a vacuum 
of 27in. is indicated at J. 

A study of the curves given in the diagram provides some 
Perhaps the most striking one is the 
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interesting deductions 
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The pressure at which the steam is supplied may be 
the degree to which the steam is initially super- 
heated may the back pressure against which the 
steam is exhausted may be lowered. All three courses may be 
resorted to simultaneously, for, theoretically, they are quite 
independent of each other. 

lo determine the extent to which should 
employed in order to achieve the desired result in the best pos- 
sible manner is a problem of no little complexity. From the 
purely theoretical point of view, the problem is to present the 
steam to the engine and to employ it therein under conditions 
which are such that the heat available for conversion into work 
in each pound of steam supplied is as great as possible, In other 


open to us. 
increased ; 
be raised ; 


each course be 





relative smallness ot the gain to be achieved by resort to the most 
extreme measures of augmenting the available heat drop. For 
instance, contrasting the lowest point of curve A with the hizhest 
point of curve D, it will be seen that the gain of heat drop 
achieved by increasing the vacuum from 27in. to 29-5in. and 
the initial pressure from 400 Ib. to 2000 lb.--the initial tempera- 
ture being kept constant at 750 deg. Fah.--amounts to 132 
B.Th.U. per pound, or 29-6 per cent., reckoned on the lower 
figure. That figure may seem considerable, but the cost of 
realising it would probably be found prohibitive. 

Considering pressure alone and contrasting the lowest and 
highest points of curve A, we notice that the gain of heat drop 


750 deg. Fah., by raising the initial pressure from 400 1b. to 
2000 Ib., is 56-6 B.Th.U., or only 12-7 percent. If the vacuum 
is 29-5in., and the maximum temperature unaltered at 750 deg 
Fah., curve D shows that a similar increase of pressure from 
400 lb. to 2000 Ib. will result in a gain of 44 B.Th.U. in the heas 
drop or an increase of only 8-2 per cent. The higher the vac uum, 
therefore, the less absolutely and by percentage is the gai), 
realised by increasing the initial pressure, if the maxiniwym 
initial temperature is not altered. 

The curves also emphasise the rate at which the gain of heat 
drop falls off as the pressures are raised. For example, in bot}, 
eurves A and D more gain is registered by raising the press); 
from 400 lb. to 800 Ib. than by raising it trom 800 Ib, to 2000 |), 

Considering vacuum alone and contrasting the lowest points 
of curves A and D, we observe that with an initial pressure ,; 
400 Ib. and a maximum temperature of 750 deg. Fah., the gain 
in heat drop achieved by increasing the vacuum from 27in, (o 
29-5in, ia 88 B.Th.U., or 19-8 per cent., reckoned on the joy t 
figure. At 2000 lb. initial pressure, the gain achieved by a simij,; 
improvement of the vacuum is less, namely, 75-4 B.Th.t or 
15 per cent. The higher the initial pressure, therefore, the Jo. 
absolutely and by percentage is the gain realised by improving 
the vacuum. It is interesting to note. however, that 
increase of initial pressure, increase of vacuum is most effect; 
For example, at 400 Ib. initial pressur, 


unlike 


in the higher ranges. 
half the gain registered by increasing the vacuum from 27), 
to 29-5in. is registered in the last }in. advance. 

Projecting the highest point of curve A on to the ordinate A |) 
we notice that at 750 deg. Fah. maximum temperature aa nou} 
additional heat drop is to be obtained by increasing the vacuy 
with 400 Ib. steam from 27in. to 29in. as is obtained by keeping 
the vacuum at 27in. and raising the initial pressure from 406 |) 
to 2000 Ib. 

Let us consider, finally, the effect of raising the initial maxi 
and E, it will by 
the 


mum temperature. Contrasting curves A 
observed that with 800 lb. steam and a vacuum of 
effect of raising the maximum temperature from 750 dog 
850 deg. Fah. is to increase the heat dgop by 30-7 B.Th.t 
6-5 per cent. on the lower figure. With 400 lb. steam the gain 
it is to be inferred, would be less. With 2000 lb. steam it would 
be greater, amounting to 37-9 B.Th.U., or 7-5 per cent. The 
point J shows that the gain achieved by increasing the initia! 
temperature a farther 100 deg. to 950 deg. Fah. would he almost 
exactly twice as much, namely, 74-7 B.Th.U., or 14-9 per cent 
on the 750 deg. Fah. figure. It would appear, therefore, that, 
at least at 2000 lb. initial pressure, the gain of heat drop is 
directly proportional to the increase in the initial temperatur: 
Unfortunately, the limitations ot the table do not enable us t 
discover whether this relationship holds for lower initial pressures 
Projecting the highest point ot the curve A horizontally 
until the curve E i, cut, it is to be inferred that with a vacuun 
of 27in. as much is to be gained trom 750 Ib. steam by increasing 
the maximum temperature from 750 deg. to 850 deg. Fah.., 
by keeping the maximum temperature at 750 deg. Fah., 
Similarly, projecting the highest 
point of curve E horizontally until curve D is cut, it will be 
seen that with 500 lb. steam at 750 deg. Fah. maximum tem 
perature, more is to be gained by increasing the vacuum from 
27in. to 29- Sin. than by keeping the vacuum at 27in., and raising 
the initial pressure to 2000 lb. and the initial temperature to 
850 deg. Fah. The position of the point J also indicates th 
great importance of a better vacuum, as compared with higher 


as 
and 
raising the pressure to 2000 Ib. 


superheat, for it shows that with 2000 lb. steam an improve 
ment of 2}in. in the vacuum produces the same gain in the heat 
drop as a rise of the initial temperature from 750 deg. to 950 deg 
Fah. 
tables do not permit us to examine this point more closely 

In Fig. 2 the various results deduced from the curves are set 
out in the form of a graded diagram 


It is again to be regretted that the limitations of the 
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GRAIN DUST AS FUEL. 


PuTTING to use their knowledge gained in the study 
and prevention of dust egplosions in grain elevator-, 
Mr. W. A. Noel, associate engineer of the Dust Explosions 
Division of the Bureau of Chemistry of the United States 
Department of Agriculture, and Mr. Rudolph Hellbach, 
technician of the Colour Laboratory of the same Depart 
ment, sueceeded recently in running a Ford automobile 
motor with grain dust. It is proposed to use this waste 
fuel for stationary engines when the experimental engine 
advances to a more practical stage, and the means for 
proper feeding of the dust is devised. It is estimated 
that 6 lb. of grain dust are equal to 1 gallon of petrol in 
calorific value. 

The experiments have been carried on at the Arlington, 
Va., experiment farm of the United States Department of 
Agriculture. An ordinary Ford automobile engine was 
used. The carburetter was removed and to the intake 
manifold was attached a metal tube which connected 
the engine with a chamber equipped with a small fan and 
circulating pipes to produce an updraught of air to keep 
the dust in suspension. 

It was found that to operate successfully a well-balanced 
proportion of dust and air must be maintained, and that 
the compression stroke collected dust on the top of the 
piston before ignition occurred. Later, a piece of 6in 
pipe was forced into shape to fit round a cylinder, with 
valves in the top and back. A plate glass was clampex«! 
over the top of one cylinder for observation and the 
other covered with a steel plate. The ignition system was 
replaced with a regular Ford distributor and a lamp bank 
using 110 volts from the laboratory power line. The 
manifolds were removed and the dust fed by hand throug!) 
a tube to the intake valve. After twelve successive explo 
sions had been observed, the glass plate was shattere«| 
by an explosion, and bits were thrown 30ft. into the air. 








THE Ministry of Transport inquiry, conducted by Lieut.- 
Colonel Mount, into the Naworth level crossing disaster 
of August 30th was completed last week. No fresh light 
was thrown on the cause of the accident, but evidence was 
given by the respective drivers of two motor vehicles that 
on June 28th they both found the gates open for t!\e road 

way and, as one was crossing and the other about t> cross, 
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Railway Matters. 


\ COLLISION occurred outside Carlisle Station in the 
early hours of the morning of September 22nd. According 
to the official statement of the London, Midland and Scot- 
tish Company, the 9.30 p.m. express from Euston overran 
the signals and collided with a light engine. 


Tue electrical services on the South London line of the 
Southern Railway, i.e., between London Bridge and Vic- 
toria, which were not reopened after the general strike, 
have now been restored. Kast Brixton, Clapham-road, 
and Wandsworth-road stations have, as a consequence, 
been reopened. 

CONSIDERABLE damage was done at the Exchange 
Station, Bradford, one evening recently. The shunter in 
harge of eleven empty coaches signalled the driver of the 
engine to set back. Contrary to the expectations of the 
hunter, the five vehicles furthest from the engine had not 
been coupled to the others, so, the line being on a steeply 
falling gradient they ran away and collided at high speed 
vith the buffer stops. 


We regret to learn that Colonel C. W. P. Ramsey was 
recently killed in a motor car accident near Montreal. 
When holding the office of chief engineer of construction 
on the Canadian Pacific Railway he went, in March, 1915, 
to France and eventually was appointed railway construc- 
tion engineer to the Fifth Area. Towards the end of the 
war the strain became too much for him, and he was given 
lighter work and subsequently returned to Canada. After 
a few months in railway service he left it to set up in private 
practice, 

Tue demonstration at Belle Vue, Manchester, organised 
by the National Union of Railwaymen a year ago in com- 
memoration of the railway centenary, was so successful 
that it was repeated on Sunday last. As on the former 
occasion, the chief officers of the London, Midland and 
Scottish Railway took part in the proceedings. Sir Josiah 
Stamp, the president of thatcompany, was one of the party, 
and incidentally remarked, in relation to the visits paid 
«parately by himself and Mr. J. H. Thomas to America, 
that whilst neither of them would belittle the wonderful 
things America could do in railway work, they were con- 
fident that Britain was holding its own in railway services. 


Tue further particulars that are available since our last 
issue as to the collision on September 23rd at Vulaines- 
sur-Seine show that a coupling broke on the first train and 
some of its carriages were left standing on the main line. 
The block system was evidently out of order and the driver 
of the second train was advised of that fact at the signal- 
box inthe rear. He maintains, however, that, on approach- 
ing Vulaines, the signals were in his favour and thus he 
was unable when, out of the fog from the river, he saw 
the standing coaches, to pull up in time. The driver's 
statement that the signal was at “ clear '’ receives some 
corroboration from the fact that the line at that point is 
equipped with eab signals and the locomotives with speed 
recorders. Had the signal been ‘on’ the cab signal 
would have caused the whistle to be blown and the fact 
indicated on the speed recorder. Of the latter there was 
no trace, 

Ix our occasional references to State-owned railways we 
have sometimes used the argument that British railways 
have throughout been built by private enterprise. We 
have, however, always made a point of exempting some 
of the railways in Lreland and the West Highland Railway. 
The latter, under an Act passed on August I4th, 1896, 
enjoys a Treasury guarantee of 3 per cent. interest on 
£260,000 towards its extension from Banavie to Mallaig— 
authorised in 1894 and opened on April Ist, 1901, and a 
grant of £30,000 towards the pier at the latter place. One 
condition of those financial arrangements is a certificate 
vearly from the Board of Trade—now the Ministry of 
Transport—inspecting officer that the line is efficiently 
maintained. One of the main works on the line is the 
Glenfinnan Viaduct, 1248ft. long, of twenty-one spans, at a 
maximum height of 100ft. It is built of concrete. Mention 
is now made of these fects because Colonel Sir John Pringle 
recently made his inspection, accompanied by the chief 
officers of the London and North-Eastern Railway. 


Last Wednesday week, September 22nd, was the 
eightieth anniversary of the opening of the first half of one 
of the most important sections of the British railway 
system. We refer to the Lancaster and Carlisle, which 
was opened from Lancaster to Oxenholme on September 
22nd, 1846, and carried through to Carlisle on December 
15th, 1846. Owing to the hilly nature of the country in 
the neighbourhood of Shap, the best route from Lancaster 
to the Scottish border was considered by many, including 
George Stephenson, to be along Morecambe Bay and 
through West Cumberland and there to join the proposed 
Maryport and Carlisle Railway. That fine engineer, Joseph 
Locke, showed, however, that a line through Oxenholme 
and over Shap Fell was possible, and his scheme was sanc- 
tioned in 1844. Powers were obtained for a double line, 
but only a single track was at first to be laid. The authorisa- 
tion of the Caledonian Railway in 1845, with the Lancaster 
and Carlisle thus becoming part of the then only through 
route to Scotland, led to a double line being laid. 


It has leaked out that Mr. J. H. Thomas has been 
nominated by the National Union of Railwaymen to act 
as its representative on a committee, under the Ministry 
of Transport, which is to inquire into the transport of coal 
by railways. That appointment suggests that the Govern- 
ment has in hand re¢ommendation (3) of the Coal Com- 
mission given on page 1065 of its report. The functions of 
the proposed committee were to be :—(a) To review the 
equipment provided for 20-ton wagons at the ports and 
railway terminals and at the collieries, and to make repre- 
sentations, when necessary, for its extension ; (6) to pro- 
mote the formation of pools ; (c) to promote the standard- 
isation of wagons; (d) to undertake special inquiries : 
(1) as to the proper rebates in rates which should be 
allowed when 20-ton wagons were used; (2) into such 
matters as the alleged greater loss from breakage through 
the use of larger wagons and the method of avoidance of 
such loss, if any ; (3) into the reasons for the small number 
of journeys per month travelled by the wagons and the 
remedies ; (4) if thought desirable, into the question of the 
use of canals for coal transport. 


Notes and Memoranda. 


For the past three years an experimental Bergius process 
plant has been working at the Fuel Research Board's 
Station at Greenwich, and it is understood by the Colliery 
Guardian that such progress has been made that a large 
plant for dealing with } ton of coal a day: is now being 
erected at the station. The Board is said to be working 
in liaison and complete conjunction with the Bergius 
Company in Germany. 





ONE small! plant making steel is operating steadily in 
Brazil. It has one blast-furnace, producing 25 tons of 
pig iron per day, with a second under construction. One 
open-hearth furnace of 5 tons is running, while another is 
being built, the second to be one of 12 tons. A 14in. bloom 
ing mill and a 10in. finishing mill are run by rope drive 
from an electric motor. About 20 tons of rolled products 
are turned out per day. 


Aw order for a steam turbo-generator of 104,000 kilo- 
watts has been placed with the Westinghouse Electric and 
Manufacturing Company by the Commonwealth Edison 
Company (America). The new set is to be installed at the 
Crawford Avenue Generating Station, bringing the total 
capacity of the latter up to about 450,000 kilowatts. The 
turbine will operate with steam at 550 lb. gauge pressure, 


a temperature of 720 deg. Fah. and a 29in. vacuum. 


A COMMUNICATION received from the Mellon Institute 
of Industrial Research, Pittsburg, Pa., states that a new 
process for manufacturing triethylamine and diethylamine 
has been developed there by Dr. D. K. Tressler and his 
assistants. The cost of production of the amines is said 
to have been considerably reduced, and it is anticipated 
that they will find extensive industrial applications, many 
of these being suggested. No details of the method are 
disclosed. 





So remarkable have been the results attending experi- 
ments with crops in the vicinity of wireless aerials near 
Potsdam, that the Prussian Government has appointed a 
scientific commission to investigate the phenomenon. 
Two fields, one with a number of aerials and the other 
without them are being used for the tests. It is reported 
that the field with the aerials, notwithstanding poor soil, 
has produced rich crops of wheat, rye, potatoes, and other 
vegetables, whereas the other remains unproductive. 


A MINE, situated on the Marsh Fork extension of 
Big Coal River, in Raleigh County, West Virginia, is, 
according to the Iron and Coal Trades’ Review, equipped 
with a conveyor 2659ft. long. As originally installed 
there was but one transfer point—at the centre. The 
1348ft. lower section proved to be too long, so a third 
transfer has been installed, 524ft. from the railway tipple. 
The difference in elevation between the head sheave and 
tipple is 1112ft., and the horizontal distance 2413ft. 


Tue development of a new steel product—steel with a 
high resistance to wear but a soft core—is announced 
by the Jones and Laughlin Steel Corporation. The com. 
pany’s officials say that the product, which is named 
** Jalcase,”’ will reduce production costs and speed up 
the output of parts for machines where steel of great wear 
resistance is required for moving parts. ‘‘Jalcase,”’ it is 
said, with its hard surface and soft core, possesses the 
triple combination of fast machining, case hardening and 
forging properties. 


IN an article on “‘ Characteristics of Single-phase Motors,” 
appearing in the Electric Journal for September, Mr. 
T. O. Walz states that one and one-quarter million small 
single-phase motors will be manufactured this year in 
the United States. This may seem to be an extremely 
large number of motors, but it is probably a conservative 
estimate. A very large percentage of these motors will be 
used to operate household appliances such as washing 
machines, ironers, pumps, water systems, refrigerators, 
oil burners, utility motors, &c. Probably half a million 
of these motors will be used on washing machines. Two 
fairly new developments which use a large number of 
motors are domestic electric refrigerators and domestic 
oil burners. 


Tests conducted at the Pittsburgh, Pa., experiment 
station of the United States Bureau of Mines, have demon- 
strated that some oil shale dusts are explosive, and that 
their explosiveness increases with their combustible con- 
tent. The formation of dust during the mining and hand- 
ling of oil shale is almost unavoidable, and the Bureau 
considers that the same precautions against dust explosions 
should be taken in the industries producing or working 
with oil shale as are taken in safely-operated coal mines. 
The dust produced in Scottish shale-mining operations, 
according to some investigators, is non-inflammable and 
non-explosive, but the results of the tests made by the 
Bureau of Mines show that oil-shale dust may present a 
source of danger in American mines, particularly when 
comparatively rich material is being worked 


Tue rail mill at the-Steelton plant of the Bethlehem 
Steel Company, Steelton, Pa., U.S.A., has recently been 
electrified. The mill consists of a 35in. two-high roughing 
stand in which 9in. square blooms are given five passes, 
and two 28in. three-high stands in which five more passes 
are made, completing the rolling of the rail. The hitherto 
existing reversing engine driving the 35in. mill has been 
replaced by a 3500 horse-power 500-volt, direct-current 
reversing motor supplied with power from the general 
system through a motor generator set situated in the motor- 
room, and the engine driving the 28in. non-reversing mill 
has been replaced by a 4000 horse-power continuous rating 
6600-volt, 25-cycle, 8-pole slip-ring induction motor with 
a synchronous speed of 375 revolutions per minute. On 
the same base with the motor is mounted a steel plate fly- 
wheel 14ft. 7in. diameter by 1lin. thick, weighing approxi- 
mately 75,000 Ib., and this in turn is coupled to a gear- 
reduction set with a ratio of 24 to 102, thus giving the 
mill a speed of 85 to 90 revolutions per minute. This 
motor and the steel plate fly-wheel are both duplicates of 
the motor and fly-wheel driving the motor-generator set 
which supplies power to the reversing motor for the 35in. 
mill. The last rail rolled by the mill with the steam drive 
was on the afternoon of July 3rd, and the first rail rolled 
| with the new motor equipment was on July 31st, just 
| four weeks later. 









































































































































INVESTIGATIONS by the Building Research Board of the 
Department of Scientific and Industrial Research show a 
disquieting increase in the importation of foreign building 
materials. The imports of tiles in 1923 were valued at 
£93,000, last year at £430,000; bricks imported in 1913 
numbered 2,800,000, last year 159,000,000; cement 
£395,000 in 1923, £540,000 in 1925; slates in 1920 £1000, 
last year £85,000. 

Tue Theosophical Society in Australia has established 
a high-powered broadcasting station at Sydney, says the 
Indian News Service, which was opened on August 24th 
by the Minister of Education for New South Wales. Mr. 
G. 8. Arundale said at the opening of the station that it 
would be one of the most powerful stations in the world, 
and that it would soon be able to broadcast to India, 
America and Africa. 

Tue Bootle Corporation has issued a brochure, ‘‘ Bootle 
Commercially Considered,’’ describing the potentialities 
of the borough for trade, and giving particulars of the new 
docks and quays which are to be constructed by the Mersey 
Docks and Harbour Board within the district. The new 
Gladstone graving dock will, it is stated, be larger than 
the Southampton floating dock. Copies of the brochure 
can be obtained on application to the Town Hall, Bootle 


Work on the reconstruction of the Port of Buenos Aires, 
which has been completely suspended for some time owing 
to the lack of funds, is about to be resumed. To finish the 
most necessary part of the contract a further 15,000,000 
pesos (gold) will be required, which will bring the total 
expenditure to 35,000,000 pesos. The deepening of the 
channel from 30ft. to 35ft. and the widening from 328ft. 
to 492ft. will cost 11,860,000 pesos. Damage, to the extent 
of 5,000,000 pesos, occasioned by fire in January, has also 
to be made good. Meanwhile much inconvenience is 
experienced by vessels at the port. owing to the inadequate 
facilities for dealing with the increased traffic. 


The Swedish Economic Review for the third quarter of 
1926—-published by the Swedish Board of , Trade—says 
that employment in the shipbuilding industry during the 
last few months has improved and the electro-mechanical 
trade has continued its activities under satisfactory con- 
ditions. On the other hand, the depression in the iron 
industry has continued. The returns for the first half 
of the current year show that electrical machines to the 
value of 12,556,000 kronor were exported, as compared 
with 8,381,000 kronor during January-June, 1925. The 
exports of telephone and telegraph apparatus were valued 
at 2,825,000 kronor, as compared with 3,065,000 kronor. 


Tue Public Health Committee of the Tiverton Town 
Council has had under consideration the question of 
providing a better water supply, and in a provisional 
report presented at the September meeting of the Council 
recommended that the supply from Allera, of which full 
use was not being made, should be pumped to the present 
waterworks, and that the latter should be enlarged by 
additional storage and filtration tanks. It was stated that 
this would involve the expenditure of a good many 
thousand pounds. The Committee was instructed to 
prepare a further report on the matter, and to present it 
at the October meeting of the Town Council for con 
sideration 

AccorpiInc to the Electrical World, négotiations are 
proceeding between the St. Gall-Appenzell Electric Power 
Company and the authorities of the Glarus for the con 
struction of an unusual type of hydro-electric station to 
utilise the water power of Lake Mutten, the Limmern 
Falls, and the Upper Linth River in East Switzerland 
The scheme provides for a continuous output of 115,000 
horse-power. Lake Mutten will supply the water in the 
winter months, with the Limmern Falls intake as a supple 
mentary feeder, while the river Linth will turnish the 
power in the summer. The generating station will be 
installed at Tierfeld, near Linthal, at an estimated cost 
of 10,292,000 dollars. 

Tue Chilean Government has granted a concession for 
the construction of a hydro-electric plant on the river 
Bio-Bio, near Concepcién, the chiéf manufacturing and 
trading centre in Chile. A fall on the river, approximately 
24 miles from Concepcién and 35 miles from the port of 
Talcahuano, will be utilised, its waters being estimated 
to vield a maximum of 3000 to 4500 horse-power, with 
an average of between 900 and 1200 horse-power. Current 
for lighting and industrial purposes will be supplied to 
Concepcién and district and to the port of Talcahuano. 
The cost of the undertaking is estimated at 4,000,000 pesos, 
including 1,200,000 pesos for machinery and plant. A 
decree of August 22nd established the gold parity of the 
paper peso at 6d. 

THE waves will keep the treasure which sank with the 
Egypt for another year at least. The Iroise, which has 
been conducting the salvage work, left the spot on 
September 19th, and operations will not be resumed again 
till next spring. Nevertheless, during the last attempt, :a 
diver created a record by descending to a depth of 125 m. 
He discovered the grappling iron, but, unfortunately, it 
had missed the Egypt, and had caught in a tangled mass 
of cables. When these were fished to the surface, they 
were found to be relics of previous attempts, with the 
astonishing addition of a submarine telegraph line, 
belonging probably to the Brest—Dakar service. Under 
the circumstances, the only thing to do was to cut the 
grappling iron and let its load sink to the ocean bed again 


As a result of the new electrical code recently introduced 
into Mexico by the Government, raising and standardising 
the class of equipment permitted to enter the country, 
a wider demand has been created for electrical equipment 
and apparatus. Owing to the political and religiouds un 
settlement, trade is gererally dull and collections on 
account are somewhat difficult, but a marked improve- 
ment in the electrical industry is noted. This trends 
towards sales of electrical apparatus of superior makes. 
The use of cheap grades of lamp wire and sockets is pro 
hibited by the new regulations. Supplies of cheap German 
sockets are to be withdrawn from sale. All electrical 
installations must in future conform strictly to the new 
code, which is not expected to affect the large electric light 
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FIG, 4-GERMAN BATTLE-CRUISER HINDENBURG AND SALVAGE EQUIPMENT 




















FIG. 5- THE HINDENBURG PARTLY RAISED SHOWING THE LIST TO PORT 
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Government and the Coal Dispute. 


Day by day the inevitable end of the coal stoppage 
approaches with increasing speed. The men are 
going back to the pits in larger numbers in each 
successive week. Already over one hundred ard 
forty thousand have signed on, and, including 
safety men, something like two hundred thousand 
men are now at work. Before October is out, if 
matters are left alone, it is not improbable that 
the industry will have absorbed all that it is now 
capable of absorbing. Before the stoppage, approxi- 
mately one million persons were engaged in and 
about the pits. An estimate from a: trustworthy 
source has placed the capacity of the mines at the 
present time at no more than six hundred thousand. 
The closing of unprofitable pits and the months of 


idleness have reduced by forty per cent. the 
number of men that can now be usefully 
employed. As late as Monday last the miners’ 


leaders and spokesmen continued to assert that 
the return to work was negligible. The fact is 
that already nearly one-third of the total comple- 
ment, including the men who have never gone out, 
are at work. That cannot be regarded as an in- 
significant number, and in the last day or two 
even Mr. Cook has been obliged to admit that the 
“break-away ’”’ has reached significant figures. 
We rejoice over the rapid return of the men, 
but without a trace of vindictiveness. We have 
no desire whatever to see them beaten. They 
have, we firmly believe, been misled and have had 
to suffer in consequence. It is said that they are 
being driven back by starvation. That is an 
exaggeration. They may see want in front of 
them and are going back to avoid it, but there is 
no good evidence yet of actual starvation. But if 
they were starving they would only have their 
leaders to blame. The means of livelihood have 
been open to them; certainly since the passage of 
the Eight Hours Act, even if not before. To 
sentimentalise over their hunger is disingenuous. 
Bread there is for them and their families if they 
will work for it. Not as much as they would like, 
not as much as we would like them to have, but 
as much as, under the present conditions, an over- 
strained industry can offer them. 

On many occasions we have had to regret. the 
intervention of a Government in an industrial 
dispute ; but never more than in this. Much as 
we sympathise with the Prime Minister in the 
difficulties which confronted him at the time, we 
cannot, in the face of all that has happened in con- 
sequence, do less than regret that the coal subsidy 
was ever instituted. There were always those who 
were determined, in pursuit of their own objects, 
to make the business a parliamentary affair, but 








had it not been for the subsidy and its sequele 
they would scarcely have succeeded in reducing it 
to the conditions to which it has now descended. 
It is a deplorable characteristic of the party system 
that sooner or later every question becomes a 
shuttlecock in the political game. The essentials 
are lost in the efforts of one side of the House to 
bring discredit upon the other. In essence, the 
coal dispute is an economic problem. It has 
nothing whatever to do with politics, and it is 
grievous indeed to see the time and ability of the 
House of Commons wasted, as it was on Monday 
afternoon, in word-chopping about the fractional 
meanings of sentences, the dates of letters, the 
nature of invitations and so forth. Mr. MacDonald's 
whole object upon that occasion seemed to be far 
more to discredit the Government than to solve the 
problem, whilst Mr. Lloyd George appeared more 
desirous of impressing the Labour Party than of 
helping the country out of its difficulties. Let any- 
one read the debate—not in the particular organ 
of the Press which they fancy, but in Hansard—and 
they, if they are not politicians, will be convinced 
that Parliament is incapable of dealing with dis- 
putes between employers and employed. The 
Prime Minister, who has managed to retain much 
of the common sense of the industrialist and to avoid 
complete political contamination, is clear upon that 
point. Speaking of the ‘‘ times when Parliament 
has interfered, one way or another, with the con- 
duct of industry,” he said : ** Whatever the effect 
of such interference may be or may have been, | 
am quite clear from what I have seen in the course 
of the last twelve months that it has done un- 
qualified harm in this respect ; and that is as to 
the feeling that it has generated that, however 
great the difficulties in the industry, however great 
the differences between the two sides, it is always 
possible for Parliament to get those two sides out 
of their difficulties and to settle their troubles for 
them.”” Fortunately, the course of events are 
taking the matter out of the hands of Parliament. 
With the passing of the Eight Hours Act—a per- 
missive measure which, it appears, is being used 
with discretion—the possibility of a formal agree- 
ment automatically disappeared. The hours 
question was settled by that Act. The district 
question must settle and is settling itself. <A 
national agreement on wages is impossible. Poor 
mines cannot pay as well as rich mines, and to ask 
the rich mines to bear some of the burden of the 
poor is bad economics—it could only result in an 
increase in the price of coal. A national agreement 
of a sort is indeed conceivable, but it could not do 
more than standardise a minimum which even the 
worst mine could pay. What advantage would 
ensue it is difficult to see. It is far better that the 
mines—owners and men—should have complete 
freedom than that they should be shackled by 
national agreements which are more likely to 
hamper than to promote that amelioration of the 
lives of miners and that reduction in the price of 
coal which the country so much desires. 

We write in the interests of the economic renais- 
sance of the country, and not with any bias towards 
the mineowners. It is probable that relatively 
few people outside the mining industry or mining 
areas have any conception of the number of 
employers. They are conversant only with the 
names of the bigger companies. It will, there- 
fore, surprise them to hear that there are certainly 
not less than 2500 coal mines in the Kingdom 


and certainly not less than 1200 employers. 
Frankly, we believe many of them to be very 
bad owners, very bad employers. But there 
are many good owners and it is far mére 


likely that the results which every humane man 
and every sound economist desires will be brought 
about by the pressure and example of the good 
mines than by any agreement which the mind of 
man can conceive. The Royal Commission indicated 
several important defects that have grown up with 
the extension and ramifications of the mining 
industry. Those defects are admitted. Some of 
them will right themselves if the industry is given 
freedom to develop ; others might quite justifiably 
be corrected by Acts of Parliament—for in certain 
industrial affairs Parliament may play a beneficent 
part—whilst others may be corrected by the 
miners themselves or by public opinion. The 
mining industry can and will take an example from 
other industries if it is left free to work out its 
own salvation. The best mines will adopt pro- 
gressive methods and pay the high wages which are 
associated with them, whilst the now unprofitable 
mines must be made profitable by improvements or 
disappear. But this end cannot be reached whilst 
the deliberate intention of some leaders is to make 
the mine unprofitable and unworkable, and when 
the industry can be dragged at the instigation of 
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a few into the political arena. Given freedom and 
peace, we see no reason to doubt that the influences 
which are constantly at work in other industries 
will be effeetive in our coal mines and will provide 
the men and the owners with what they desire and 
the country with what it so grievously needs. 


The Text-book and the Lecturer. 


THE discussion on a paper which was presented 
at the recent meeting in Oxford of the Association 
of Special Libraries and Information Bureaux 
raised an interesting and important subject in 
connection with technical education. It was 
declared by one speaker that lecturers were in 
the habit of reading long extracts from text-books, 
another asserted that at University College, 
London, such a thing was unheard of, a third of 
the same College said that the practice did 
obtain, and Sir Richard Gregory, in concluding the 
debate, affirmed from his personal knowledge that 
the text-book method of lecturing still prevailed 
in many universities in this country. When reports 
of this discussion are circulated, assertions and 
counter-assertions will be rife in educational 
circles. We imagine that those who hold that 
“reading ’’ from text-books is far from being a 
common practice will be able to prove their case 
with ease. Yet if we take the spirit rather than 
the letter of the statement, it is substantially 
true. Nearly all lecturers who give regular annual 
courses to successive students use vear after year 
the same synopses, the substance of which may be 
found in their own text-books—not infrequently 
prescribed for use—or the text-books of others. 
It is difficult indeed to see how that plan can be 
avoided. To suit the requirements of examiners, 
certain subjects have to be dealt with, and it may 
justly be held that when a lecturer has discovered 
what he believes to be the best course of lectures 
to cover those subjects he should adhere to it. 
Few of the students hear the same lecture twice, 
and it is therefore essentially new to each group. 


But a far larger issue lies behind the present 
matter. Is lecturing a good and necessary method 
of imparting knowledge to students following a 
specified curriculum ¢ Mr. H. E. Potts, chairman 
of the Convocation of the University of Liverpool, 
whose paper it was that initiated the debate, 
seemed to have some doubts about their value, 
He urged that university students should be taught 
to use a library intelligently, and we may suppose 
that he thought they would be better employed in 
hunting up the answers to problems themselves 
than making hurried notes in the lecture room. It 
is, we fear, a fact that very few students do know 
how to make full use of a library, but that, we 
suggest, is rather the fault of the text-book and 
the examination than of lectures and lecturers. 
They require their information to be peptonised 
for them. By no othgr means can they hope to 
absorb enough of the matter, absurdly great in 
amount, on which they have to be examined. Still 
the fact remains that there are lectures and lectures, 
and lecturers and lecturers. In thoroughly capable 
hands, the lecture is an admirable way of impart- 
ing knowledge. The personality of the lecturer, 
the intuitive feeling—which he shares with actors 
—that he is holding his audience, his opportunity 
to use topical illustrations, even a little manner- 
ism, give him advantages which are denied to the 
text-book. When, moreover, the lecture can be 
illuminated by experiments, such as Tyndall, 
Faraday or Silvanus Thomson performed with 
consummate skill, then indeed it stands unexcelled, 
even unequalled. But how often is this favourable 
conjunction of qualities and conditions to be found 
in the lecturers in engineering schools ? Seldom 
indeed. Often, far too often, the lecturer has no 
special aptitude for the work. He has no personal 
hold over his audience, he fails to get into real 
touch and harmony with his hearers, and he is 
rather concerned to deliver himself of certain 
statements which they may jot down in their 
note-books than to feel and remove their difficulties. 
Lecturing is an art, not far removed from that of the 
actor. It requires a personality, a good voice, and 
that almost telepathic instinct which tells the per- 
former whether he is “ getting over the footlights ”’ 
or not. Seeing how rare this art is amongst the 
teachers in technical universities, and how little 
likely it is to increase whilst the present method 
of selecting teachers prevails, it may well be asked 
if the lecture has not become an anachronism. It 
was invented at a time when books were scarce 
and when the verbal transmission of knowledge 
was necessary. But in these days, when books are 
too numerous rather than too scarce, there is little 


the students could employ their time better, as 
Mr. Potts suggested, in a good library. 

That lectures enjoy many notable advantages 
over reading we shall not deny for a moment. 
But those advantages are only apparent in certain 
circumstances, and disappear entirely when the 
principal object in view is to stuff students with 
facts which they may disgorge in the examination 
hall. The lecturer should aim rather at encouraging 
broadness of view and stimulating adolescent 
imagination than serving out the same pabulum 
that is the common food of the class-room. Very 
few men have the necessary qualities, and that fact 
ought to be recognised by educational authorities. 
To imagine that because a man happens to be a 


great scientist, a great researcher or a great 
inventor, he will be even an adequate lecturer is to 
make a vast mistake. Lesser men will often 


enough do far better. The art comes, like acting, 
as a gift to some, but even in them it requires to 
be developed, and if lecturing is to become an 
effective part of our educational system it will be 
found necessary to train selected men especially 
for the work, and leave those who are clearly 
unfitted for it to the work of the class-room and 
the laboratory. 








Obituary. 


OLIVER MATTHEWS ROW. 


THE death occurred suddenly on Thursday last, 
23rd ult., of Mr. O. M. Row, chairman of directors of 
Royles, Ltd., engineers, Irlam, near Manchester, and 
inventor of the well-known indented tube for feed- 
water heaters, &c. Mr. Row’s health had been the 
cause of some anxiety to his friends for several years, 
but he continued to take a very active part in the 
successful business which he had done much to 
create until a few days before his death, which took 
place, owing to heart failure, whilst he was out 
driving at Rhos-on-Sea. 

Mr. Row was born near Falmouth, Cornwall, in 
1860, and served his apprenticeship with a firm of 
marine and mining engineers at Perran, Cornwall. 
He then went to Liverpool, and after working for 
several firms in that city became the owner of a 
business in Hanover-street, which made condensers 
and other appliances for marine purposes and for 
heating. It was while thus engaged that he invented 
the Row tube, in which the late Mr. John J. Royle, 
founder of the firm of Royles, Ltd., took an early 
interest. ‘This interest developed until it resulted in 
Mr. Row giving up his own business in Liverpool and 
joining Mr. Royle’s staff as consulting engineer. The 
Row tube proved such an instant success that in 
1900 developments had to be made to cope with the 
increased trade. The firm was made into a limited 
company, with the title Royles, Ltd., and land to the 
extent of 5 acres was purchased at Irlam, on which the 
present large works was erected, the three joint 
managing directors being Mr. John J. Royle, Mr. 
O. M. Row, M.I. Mech. E., and Mr. H. C. D. Seott. 
On the death of Mr. Royle in 1919, his two sons, 
Messrs. G. E. and A. G., joined the board of directors, 
and Mr. Row was elected chairman, a post which he 
filled until his sudden end. Although somewhat 
outspoken and blunt of speech, Mr. Row was of a 
very kindly, sympathetic and cheerful disposition, 
and took an active part in all local social movements 
which had for their object the amelioration of the 
conditions of the workers. In addition to being a 
member of the Institution of Mechanical Engineers, 
Mr. Row was a Past-president of the Institution of 
Heating and Ventilating Engineers, and a member of 
the American Society of Heating and Ventilating 
Engineers. He leaves a widow and one son. 
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SHORT NOTICES. 


A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry. By J. W. Mellor. Vol. VI. Longmans, 
Green and Co., Paternoster-row, E.C. 4.—In Volume VI. 
of Dr. Mellor’s excellent treatise, the section on the inor- 
ganic compounds of carbon, continued from Vol. V., is 
completed in the first 134 pages. The remaining 857 pages 
of text are devoted to silicon and its compounds. While 
the comprehensive treatise is essentially a reference book, 
and as such has no rival in the English language, it has 
not the dull character of most scientific reference books, 
which are little more than mere catalogues of facts. The 
author has struck a happy medium. He has made no 
attempt at grand literary style, and has wasted no words ; 
yet the book is readable, and is more valuable on that 
account. A large part of the volume under review is 
taken up with an exhaustive description of the silicates and 
allied compounds, many of which are important members 
of the mineral kingdom. The very full treatment given is 
to be ascribed to the fact that Dr. Mellor is an authority 
on this branch of the subject. Indeed, it is doubtful if 
any other author of to-day would have attempted to in- 
clude in a general treatise such a complete account of the 


companion volumes the references to scientific literature 
are exceedingly numerous, and should be adequate to 
satisfy the most exacting wants. The book is well printed, 
is singularly free from errors, and is provided with a se, 
viceable subject index. 


Journal of the Institute of Metals. Volume XXXV., 1926, 
Edited by G. Shaw Scott, M.Sc. London: The Institute 
of Metals, 36, Victoria-street, Westminster,8.W. 1. Prive 
31s. 6d. net.—The new half-yearly issue of the Journal of 
the Institute of Metals is divided into two sections, the 
first of which deals with the seventeen communications 
which were originally read and discussed at the spring 
meeting of the Institute. The subjects treated include 
the softening of strain-hardened metals ; the brittle ran, 
of brass; the soft-soldering of copper; the corrosion of 
ancient tin ; the properties of nickel and copper ; the alloys 
of silver and tin ; zine oxide in brass ; aluminium copper-tin 
alloys and other kindred subjects. Professor Carpenter's 
May lecture on “ The Production of Single Crystals of 
Metals and Some of their Properties,” is also reprinted 
The second section of the volume is devoted to a mass of 
abstracts of metallurgical papers published throughout 
the world. The scope of this “Abstracts Section 
indicated by the fact that the list cf periodicals abstract e« 
itself covers eleven closely printed pages. The abstracts 
of which there are thousands— appear above the initia!s 
of authorities in the various fields explored. All are 
fully indexed and cross-indexed—as indeed are the co: 
tents of the original papers in the earlier section of th. 
volume—that the names and subjects indices which con 
plete the work cover upwards of 100 pages. 


The Location of Mineral Fields. By M. H 
London: Crosby Lockwood. 1926. 9s. 6d 
the uninitiated many of the terms used by a mining eny 
neer in describing the geography of a mine are very co: 
fusing, as he uses common words to explain quite special 
conditions; but with the help of this book he (the 
uninitiated) should soon appreciate the significance of th: 
terms, for the author goes beyond the scope indicated by 
the title and covers a fairly wide field. He explains, for 
instance, the process of preparing the plans of mines and 
their correlation with maps of the surface, the construction 
of contcur models and the surveying of bore holes. There 
is a chapter on faulting and folding and another on 
triangulation, while the main subject is dealt with under 
the heading Applied Geophysics. In this section the author 
explains how the position of mineral deposits may lx 
traced through their effect cf instruments employed in 
their vicinity on the surface. The book should appea! 
not only to those interested in mining, as much of thy 
reading matter applies to other branches of surveying 


Haddox 


net lo 


Foundry Practice. By R. H. Palmer. London: Chap 
man and Hall. 1926. 15s.—-This work is now in its third 
edition and has been partly re-written and enlarge: 
Modern moulding machines, such as the sand slinger and 
labour-saving devices are, for instance, described in son 
detail. The latter class includes elevators for filling larg: 
flasks with sand, continuous moulding and pouring 
systems and apparatus for delivering cores to the moulde: 
from the core The author has also added sony 
tables and formule used in brassfoundry practice, The 
book is based on American practice, but it is eminent 
practical and full of useful hints. 


room. 


Belt Conveyors and Belt Elevators. By F. V. Hetzel 
London: Chapman and Hall. 1926. 25s.--This is the 
second edition of Mr. Hetzel’s work, which deals exclu 
sively with American practice, and it does not differ ver) 
greatly from the first edition, although more emphasi- 
is put upon the importance of using idler pulleys with ant: 
friction bearings. The book is divided into two sections, 
the first dealing with conveyors, while the second is con 
cerned with elevators, and in this part there are described 
some new forms of buckets. No attempt is made to 
describe complete installations, but rather to give details 
of the component parts. The book is profusely illustrated 
by good line cuts and tolerably good half-tone blocks. 


BOOKS RECEIVED. 


Superannuation Schemes. London: The Industrial 


Welfare Society, 51, Palace-street, S.\W. 1.) Price 2s. 6d 
net. 

Sewage Treatment and Disposal. By G. M. Flood. Lon 
don : Blackie and Son, Ltd., 50, Old Bailey, F.C. 4. Price 
10s. net. 

Jahrbuch der Brennkrafttechniachen : Gesellschaft EV 
Sechster Band, 1925. Halle (Saale): Wilhelm Knapp. 
Price R.M. 4. 

Bodybuilding in Aluminium. London: The British 


Aluminium Company, Ltd., Adelaide House, King William 
street, E.C, 4. 

The Use of Power in Colliery Working. By J. Kirsopp 
London: H. F. and G. Witherby, 326, High Holborn, 
W.C. 1. Price 40s. net. 

Engineering Factory Supplies. By W. J. Hiscox. Lon 
don : Sir Il. Pitman and Sons, Ltd., Parker-street, Kings 
way, W.C. 2. Price 5s. net. 


Proceedings of the Institution of Mechanical Engineers, 


1926. Volume I. London : The Institution of Mechanica! 
Engineers, Storey’s-gate, S.W. 1. 

Elektrische Ziindung, Licht urd Anlasser der Kraft 
fahrzeuge. By Dr.-Ing. E. Seiler. Germany : Wilhelm 


Knapp, Halle (Saale). 
Zusammenfassende Darstellung von Schraubenver 

suchen. Von Dr. Ing. Wilhelm Schmidt. Berlin N.W. 7. 
V. D. 1.-Verlag, G.M.B.H. No price stated. 

History of the States of Guernsey Telephone System (1895 

1925). By A. Rosling Bennett. London: Leonard Parsons, 
Ltd., 24, Devonshire-street, W.C. 1. Price 5s. net. 


Price 7-60 marks. 


Gears and Gear Cutting. Previously ‘* Toothed Gear- 
ing.” By J. Horner. Revised by P. Gates. London : 
Crosby Lockwood and Son, Stationers’ Hall-court, E.C. 4, 








reason for continuing it as a part of regular courses ; 


chemistry of the mineral compounds of silicon. As in the 


Price 5s, net. 
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The World Power Conference at 
Basle. 


No. IV.* 


WHEN Section C, which covered the Economic 
telation between Electrical Energy Produced 
Hydraulically and Electrical Energy Produced Ther; 
mally, re-assembled on September 9th, under the 
chairmanship of Elvio Soleri, after some 
opening remarks by the General Reporter, Monsieur 
Kuchi spoke on the utility of the Diesel engine in 
conjunction with hydro-electric installations for taking 
peak loads or for standby purposes, giving estimates 
of capital and running costs to prove his contentions. 

Messrs. Neeser, Meyer, and Khrensperger then 
poke briefly. 

Monsieur Arbelot pointed out that the figures given 
u the report relating to costs in France, referred to 
conditions existing at the beginning of 1925. The 
assistance of thermal stations to hydro stations was 
always considered as being necessarily of a periodical 
nature, the steam stations taking the daily peaks. 
lhere was another point of view which the speaker 
had regarded in his report, namely, that of the use of 
thermal stations for continuous The 
market price of a kilowatt-hour was at present so 
low that hydro-electric stations were only economic- 
ally possible if assured of a reasonably large output. 
Hence steam stations played a useful part in giving a 
supply until conditions justified the construction of 
a hydraulic plant. Another point to be remembered 
was that the capital sunk in large transmission lines 
was SO great that at the present time the lines could 
not be constructed unless assured of a sufficient load. 
Hence the use ot lines to serve electrified railways 
as well as industrial purposes was very important. 

After remarks by Monsieur Von Miller, 
Dr. Kano said that in Japan they had about 14 million 
water horse-power available, but they were rather 
short of There was enough coal for present 

demands, but would be exhausted in the not far 
distant future. The base load was therefore generally 
taken care of by hydraulic power, and steam power 
was used to take the peaks. The steam station also 
came Into operation at times of low water. With a 
water power plant the cost was about 500 to 800 yen, 
while the cost for a steam plant was only 150 to 200 
per kilowatt. Thus the capital outlay on water 
power plants was more than three times that of 
equivalent steam plants, and for that reason it was 
not possible to develop economically, at present, more 
than 25 per cent. of the available water power in the 
country. Nevertheless, the demand was increasing 
day by day, and trunk transmission lines were to be 
constructed to link up various cities and thus equalise 
the loal. One of the difficulties in the way of that 
project was the fact that in North-East Japan the 
whereas in Western Japan 


Professor 


assistance, 


SoTne 


coal. 
it 


ven 


frequency was 50 cycles, 
it was 60 cycles. 

Dr. S. Yamaguchi mentioned that in Japan it was 
found necessary to have thermal plants with a capa- 
city about 30 per cent. of the hydro-electric plants, 
in order to take care of peak loads or of times of low 
water. For the present of a 10,000-kilowatt 
hydro-electric plant with a 60 per cent. load factor 
Dr. Yamaguchi gave the capital cost of the station com- 
plete, but excluding transmission lines, as 550-00 yen. 
Interest, 8 per cent. 44-00 
2-5 per cent. 13-75 
maintenance, oil, wages, &c., at 1 per cent. 
yen; making a total operating of 
yen. For a corresponding steam plant the 
capital cost was 170-00 yen per kilowatt. Interest 
at 8 per cent. amounted to 13-60 yen ; depreciation 
and repairs at 7 per cent. to 11-90 ven; coal to 
31-50 ven; other costs at 7 per cent. to 11-90 yen. 
Thus for the steam plant the running was 
68-90 yen per kilowatt-hour. The coal bill was calcu- 
lated at the rate of 7-50 yen per ton and 0-80 kilos. 
per kilowatt-hour for coal of a calorific value of 
5600 calories per kilogramme. The balance thus came 
out in favour of hydro-electric installations, but for 
a lower load factor or as a standby plant the steam 
station was the more economical. There was, how- 
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ciency for the Diesel engine. The oil engine ranked 
very high in thermal efficiency. As much as 32 per 
cent. of the heat of the fuel could be turned into work 
in a modern oil engine, while in the Still engine the 
proportion was 39 per cent. 

Monsieur Buruiana said that besides the reasons 
for the collaboration between thermal and hydro- 
electric stations which had been given, such as 
security of supply, cheapness of total cost, &c., there 
was also another factor to be considered. It was the 
desire of certain States to economise their fuels. 
Thus in Roumania the law encouraged by special 
legislation the construction ot water power stations, 
while it only permitted the construction of thermal 
stations when the latter were absolutely necessary. 
The intention of the law was to limit the construction 
of steam stations to cases of reserve or standby. 

Monsieur Magnier said that in most 
seemed to imagine the duty of thermal stations to 
be that of taking the peaks of the load on a water 
power system. That did not appear to be quite 
correct. Reference to a table given in Monsieur 
Arbelot’s report would show the great difference in 
per thermal kilowatt-hour, according to the 
length of time the station was running per year, and 
one saw that if the time of service varied from 5000 
down to 1000 hours the cost was doubled. It might 
be worth while in many cases to equip hydro-electric 
stations to take the peak, to avoid this great increase 
in cost. Extra equipment for the peak would only 
be necessary in some of the stations of a large grouped 
system. Thermal stations were necessary to sustain 
the output during periods of low water. He came 
to the conclusion from this reasoning that the function 
of a thermal station was to make up the insufficiency 
of the hydro stations, not at the times of peak load, 
which be done by water storage and extra 
equipment, but merely by furnishing the wanted 
kilowatt-hours. The electro-chemical industries on 
a large system could help in economical power pro- 
duction by diminishing their consumption during 
certain periods when power was short. 
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SECTION B. 

Section B met for the first time on Monday after- 
noon, September 6th, under the Presidency of Mon- 
sieur Legonez, to discuss the Exchange of Electrical 
Energy Between Countries. The six papers pre- 
sented to the Section had been summarised by Pro- 
fessor,-Landry, whose report we give in abstract below. 


LCXCHANGE Of ELECTRICAL ENERG\ BETWEEN 
COUNTRIES. 
By Professor Lanpry (Lausanne) 


The exchange of electrical energy between countries is a 
special case of international exchange, its highly specialised 
character being given to it by everything relating to the pro- 
duction, transport, distribution and manifold applications of 
this weightless commodity, electricity. 

If no account is taken of arrangements of a strictly local 
character, and which in the main have very little influence, as, 
for example, the exchange of electrical energy between France 
and Belgium, Luxembourg, the Saar district, Italy and Spain 
it is found that exchange of any importance takes place only 
between the following countries or groups of countries : 


(1) Between Switzerland and Germany, France and Italy 
(2) Between Sweden and Denmark. 
(3) Between Canada and the United States. 


On the map of the world these appear only as scattered islands 
end it can be stated without exaggeration that from a geo 
graphical point of view the exchange of electrical energy is still 
in the very earliest stages of development. 

We should have liked to give a detailed picture of the examples 
of energy exchange at present in operation, but owing to the 
lack of sufficient statistical data relating thereto, we are forced 
to limit ourselves to the following few particulars 

Switzerland is a country possessing superfluous water power, 
and is very highly electrified—97-5 per cent. of the population 
live in districts having distribution networks for electrical 
energy—so that it is undoubtedly an exporting country. More- 
over Switzerland has been in this position for about twenty 
years, during the course of which the export of energy has 
increased to such an extent that during 1925 it amounted to 
about 650 million kilowatt-hours, é.¢., approximately 20 per 
cent. of the total energy produced. Of this, about 300 million 
kilowatt-hours, i.¢., about 46 per cent. of the Swiss export, were 
taken by France, an importing country, of whose total energy 
production it amounted to about 3 per cent. 

Canada, also rich in water power resources, has exported power 
to the United States ever since the first power station on the 
Canadian side of the Niagara Falls was put in operation. It is 
seen from a tabular summary appended to the report of Mr. 





ever, always the question of the conservation of the 
coal supply of the country to be considered, and it 
seemed better to develop hydro-electric power even 
It might be possible 
at any rate, the 


at the expense of economy. 
to utilise subterranean heat in Japan : 
prospects were encouraging. 

Mr. W. H. Patchell said that the assistance required 
by hydro-electric plants was becoming a very impor- 
tant question, and whether oil or coal should be the 
fuel was a minor matter. In the United States the 
steam turbine makers found that some of their best 
customers were the hydro-electric companies. If 
electricity were used as it might be there would not 
be enough water power to go round. In Switzerland 
the power consumption amounted to about 1000 
kilowatt-hours per head per annum. By judicious 
rates, such as a fixed charge plus a low price per 
kilowatt-hour, private consumers might approach 
such consumptions per head, provided they used 
electric cookers, electric irons, electric boilers and 
refrigerators. Even without the electric boilers and 
refrigerators the private consumption might reach 
500 kilowatt-hours per head per annum, Mr. Buchi 
was quite right in claiming a high standard of effi- 


Kelly—-No. 73—that during the last sixteen fiscal years, 1911 
1926, the Canadian export companies supplied altogether 14 
thousand million kilowatt-hours to the United States, #.c., 
about 35 per cent. of the 40-7 thousand million kilowatt-hours 
produced during that period by the exporting companies. In 
1911 the exported energy amounted to 540 million kilowatt- 
hours out of a total production of 800 million—67-8 per cent. 
and in 1926 it amounted to 1-36 thousand million kilowatt 
hours out of a total production of 4-935 thousand million 
27-5 per cent. 

Finally, authority was given in 1914 for Denmark to import 
electrical energy from Sweden by means of submarine cables. 
The report of Mr. Krarup gives no figures that might give an 
approximate idea of the importance of this exchange. He limits 
himself to stating that twenty-five Swedish and Danish power 
stations operate on a common system, having a total capacity of 
150,000 kilowatts. 

It will be seen from the foregoing that the statistical data 
concerning the international exchange of energy is very briefly 
summarised, and is difficult of comparison, because of certain 
points being omitted, or owing to the various bases on which the 
particulars given are founded. Al!l that one is able to gather 
from the seanty information obtained here and there is that 
Canada, with a population of 9,000,000—1924—exports annually 
about 155 kilowatt-hours per head, as compared with the 
900 kilowatt-hours, approximately, consumed within her own 
borders under the same conditions. Switzerland, with a popula- 
tion of 4,000,000, exports about 166 kilowatt-hours of every 
700 produced ; and France aapette about 7 kilowatt-hours of 
every 250 consumed. It should have been possible to draw 
@ comparison between these figures and the capabilities of the 
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cerning production, however, are missing, and the estimates 
which must be made regarding consumption are too uncertain 
to allow of any discussion in this connection. 

Di ffiiculties.—The energy exchange problem would be greatly 
simplified if it were merely dependent on free trade principles, 
and if the bargain only concerned the supplier and customer, 
and could be concluded without reference to considerations 
other than those of a commercial or international cheracter. 

The fact remains that there are numerous difficulties, small 
and great. 

Of these, some are due to the laws governing international 
trade, or rather to the lack of some unified form of agreement 
on this subject. The question was analysed and discussed by 
Dr. Triimpy in an extremely interesting report on the legal 
aspects of the case. In this report the author came to the con- 
clusion that in view of the extremely complicated and intricate 
legal questions involved, the parties concerned should conclude 
their own agreements, to be completed in arbitral conferences 
where the composition, method of appointment and business of 
the arbitration courts thus established are precisely laid down. 
The above author also deals with the difficult and unfortunately 
very real question of the exchanges which has also been touched 
upon by his compatriot Mr, Niesz—report No. 59--who 
attempts to supply an equitable and inexpensive formula. 

Others, and these are not least, depend on the public law in 
the various countries with its by-laws, provisions and decrees 
not forgetting in a few countries, at least, the influence of 
Governments solicitous for national balance. 

There are no ordinary means, which, by the application of 
general rules, enable an estimate to be made of different trade 
agreements. Fach is the result of special circumstances which 
must be very exactly known before one can say whether they 
are in the public interest or not. There are also those which 
make use of danger or competition from abroad and of the 
possibilities of utilisation. These are merely chimeras. Finally, 
there is the influence of nearly all the legal enactments and 
decrees by which the various Governments attempt to safeguard 
the public interest, although this would appear to be already 
sufficiently guaranteed by all the conditions and obligations by 
which the concessionnaires are hound, not to mention the 
many regulations which accompany the authorisations to carry 
out the work. It might be well to take a survey of these. 

Conclusions and Aspirations.—The international exchange of 
electrical energy is at present in its infancy and only takes place 
between adjacent countries. Its efficacy is proved beyond doubt, 
and one can only wish that the connecting lines could be de- 
veloped to make it possible. What should be done, in fact, 
is to support everything that aims not only at an intensive 
utilisation of natural sources of energy, but also at a uniform 
utilisation. 

Nature has not distributed her wealth at all uniformly, and 
it is necessary therefore that what can be only imperfectly 
earried out within political boundaries should be attained 
wherever possible by the exchange of energy between countries, 
which, from the point of view of power resources, are supple 
mentary. ; 

From an economic and technical point of view, everything 
speaks in favour of the exchange of energy between countries. 
Everything possible must be done therefore to develop this 
exchange. 

Above all, great exertion and goodwill are required, and these 
chiefly in engineering circles, where much yet remains to be done 
to complete the work of standardisation and to fix the means 
of testing. Statistical data, which, as we have seen, are entirely 
lacking, should be collected. They should have reference to 
everything concerning the sources of energy available through- 
out the world, of which, to obtain as great a utilisation as one 
is justified in expecting, analogous estimates should be made in 
all countries. Endeavours should be made to standardise the 
voltage of transmission lines and tests regarding same, involving 
such delicate problems as the parallel working of systems, &c. 

In order, however, that the endeavours of engineers shall 
prove fruitful, it is principally necessary that corresponding 
exertions shall be made on the part of the Governments con 
cerned, as ev erything rests with them. 


The discussion was opened by Professor Landry, 
who, speaking on the question of the quantities of 
power exported and imported by different countries, 
said that Switzerland supplied power to three of the 
four surrounding countries. In 1925 that country 
exported about 650 millions of kilowatt-hours, or 
20 per cent. of the total production. France imported 
about 300 millions of kilowatt-hours, or equivalent to 
about 3 per cent. of the tota] consumption. Canada, 
according to Mr. Kelly’s report, exported to the 
United States in 1921, 540 millions of kilowatt-hours 
out of a total of 800 million generated, or an exporta- 
tion of 68 per cent. In 1925, the exportation was 
1-36 milliards of kilowatt-hours, or 27 per cent. of the 
total. There was thus a progressive diminution in 
the proportion of power exported. Canada, with its 
9 million inhabitants, exported about 155 kilowatt- 
hours per head per annum, against 900 kilowatt- 
hours consumed on its own territory, while Switzer- 
land, with its 4 million inhabitants, exported about 
160 kilowatt-hours, as against 700 kilowatt-hours 
consumed. On the other hand, France, as an import- 
ing country, imported 7 out of 250 kilowatt-hours 
consumed per head of population. It was to be noted 
that the Province of Quebec had {passed a law in 
March of this year, totally prohibiting the export of 
electric power from that moment, and also forbidding 
the consteuction of transmission lines to serve foreign 
countries. 

Monsieur Genissieu, mentioned that instead of the 
exchange of power between France and Germany 
being in balance, as he had thought, there was a con- 
siderable excess of importation by France. The 
importation reached 54 millions of kilowatt-hours 
per annum, and the exportation 15 millions. In 
connection with the exchange of power between France 
and Switzerland it was notable that the French impor- 
tation was largely the summer excess. During recent 
winters there had been a small exportation of thermal 
power from France to Switzerland. It was possible 
that Switzerland would import more and more 
thermal power during the winters. 

Monsieur Niesz mentioned that in Switzerland, 
before the exportation of power was legalised, it was 
necessary to apply to the Government, which opened 
en inquiry, and if permission was granted, rules were 
laid down as to the conditions to be observed. The 
procedure took weeks or months, and was very harmful 
to business, especially when the power in question 
was only of a temporary nature. 








* No. III. appeared September 24th. 


countries to produce and consume the energy; the data con- 


Mr. Kitada said that the exchange of electrical 
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energy on the China-Japanese frontier was, with 
some exceptions, a matter for the future, when 
possibly it might become important. 
Kast the joint management system for electric enter- 
prises was coming largely into use. Under that 
system, which might be applied to countries, muni- 
cipalities or individuals, one found natural resources 
utilised on a judicious basis. 

Monsieur Arbelot pointed out that there were two 
aspects to the question of exportation of energy. If 
two adjoining countries wished to exchange their 
services, at times when one had a demand for power 
and the other, had a surplus capacity, it was un- 
doubtedly a sound proposition. On the other hand, 
the question of a continuous export of electricity 
from one country to another had less evident advan- 
tages, and the dangers to which the importing country 
would be subjected were much more evident than 
when the service was reciprocal. It must also be 
remembered that the importation of electricity might 
do harm to a country by hindering the development 
of its own natural resources. 

The Chairman remarked that the distinction empha- 
sised by the last speaker had been recognised in the 
reports. The condition which justified the exporta- 
tion of electricity was certainly the state of affairs 
in which available power would be lost to everybody 
if it were not exported. 

Monsieur Landry thought it would be important 
if the Congress would express the definite opinion 
that exchanges of electricity between countries ought 
to be encouraged; at any rate, when such exchanges 
would result in the best utilisation of the power by all 
concerned. 

Monsieur Brylinski realised the desire of the 
assembly to come to some unanimous conclusion. 
He thought that the motion of Monsieur Landry could 
he accepted, without traversing the point of view of 
Monsieur Arbelot. If the exchange of electricity 
were to be endorsed “ in principle * everybody would 
be in agreement, as particular cases would then be 
excluded. 

The Chairman referred to the recent decision of the 
Congress at Grenoble last year, when the opinion was 
expressed that all new contracts for the exportation 
of electricity should be submitted to the approval 
of the Minister of Public Works. That arrangement 
in no way hindered importation or exportation, but 
it demanded simply that commerce of the kind should 
be submitted to certain formalities m order to avoid 
certain difficulties. 

Monsieur Schlumberger said the danger he 
avoided was really that of too much legislative inter- 
ference. A World Power Conference ought certainly 
to get it into its head that the best resolutions it could 
pass would be those tending to increase the facilities 
of exchange. No resoluticn should be passed which 
would encourage lawyers to put up more barriers 
than existed at present. 

Mr. Theodore Rich said the exportation of thermal 
power from France to Switzerland was extremely 
interesting. Now that voltages of 120,000, 150,000 
or even 240,000 volts were practicable, it might be 
cheaper in many cases to send power into another 
country by means of a wire, than by means of coal 
in trucks. That point of view became increasingly 
important when the fuel was lignite, which would 
not stand long distance transportation. 

Messrs. Haas and Von Miller also spoke. 

When the sitting was resumed on Tuesday after- 
noon, under the chairmanship of Professor Busila, of 
Bucharest, Monsieur Landry said that he noted a 
strong desire for international collaboration which 
would tend to diminish the difficulties of international 
electrical connections. Monsieur Krarap, in his report, 
had explained the conditions governing the exporta- 
tion of electricity from Sweden to Denmark. The 
incoming energy was subject to a tax of 7} per cent. 
of its price. Monsieur Krarap had also envisaged a 
great project for the transmission of Norwegian 
electricity to Denmark by way of Sweden. 

After remarks by Monsieur Krarap, who said the 
Danish authorities were always ready to welcome 
all inventions and discoveries which engineers might 
make with the object of faciliating the use of electric 
power, and short speeches by Monsieurs Angelo and 
Haas. 

Monsieur Landry said that in discussions on power 
he strongly supported the recommendations of the 
International Electro-technical Commission, that the 
limit of power should be the kilowatt, whether the 
power of a turbine or of an alternator was in question. 
He had noticed that in the reports from various 
countries the term “* horse-power ”’ tended to become 
general. That had led to errors in printing; for 
example, the 4 millions of horse-power installed in 
four provinces of Canada were stated in the report as 
4 millions of kilowatts. He did not desire international 
legislation on the exportation of power any more 
than on any other matter. It was always extremely 

difficult to formulate resolutions, but he thought the 
World Power Conference at Basle might go on record 
as desiring that national and international inter- 
connections would facilitate greatly the more rational 
use of the sources of energy in the world, and that 
the question should be approached by Governments 
in a spirit of true liberalism. The Conference, he 
hoped, would also express the opinion that concerted 
action should be taken to get statistics of world sources 


to 


In the Far 


some discussion a resolution to this effect was carried 
unanimously. 


Before closing our account of the Conference, it is 
only fair to the Swiss Committee to mention some 
of the arrangements made for the comfort and enter- 
tainment of the visitors. The latter on arrival at the 
station found badged interpreters ready with all 
information, and an office where hotel accommodation 
could be arranged for by those who had not availed 
themselves previously of the organisation for that 
purpose. In spite of the multitude of nations repre- 
sented, we did not hear of a single complaint of the 
way daily information was provided as to visits, excur- 
sions, &c. Among the entertainments for the visitors 
were an official banquet to celebrate the opening 
of the Congress, a visit to the Rhine Harbour at Basle, 
including a view of the town and the three countries 
surrounding it from the top of a grain elevator 160ft. 
high. The Government of Basle also welcomed the 
delegates at a reception given in the Rathaus. The 
Augst Power Station, near Rheintelden, the Zoological 
Gardens at Basle, the Amsteg Power Station were 
also visited. The Swiss Federal Railways invited 
the delegates to an excursion to the St. Gothard by a 
special train. On Wednesday, the day of the termina- 
tion of the Conference, the delegates went, some to 


and others to Baden, to visit those of Brown, Boveri 
and Co. Following these visits a series of excursions 
through Switzerland was arranged, the services of 
Messrs. Thomas Cook and Son being utilised in this 
connection. The organisation of the 
throughout was admirable, and reflects great credit 
on the Swiss Committee, and particularly on the 
organising secretary, Dr. Carl Huebscher. 








Stresses in Cast Iron Pipe Sockets. 


Tus article deals with an investigation made 
by Mr. R. G. Batson and Mr. W. F. Cope in the engi- 
neering department of the National Physical Labo- 
ratory at the request of the Sub-committee on Cast 
[ron Pipes for Water, Gas and Sewage of the British 
Engineering Standards Association. 


The thickness of the sockets of the existing B.F.S.A. 
standards are regarded by many water enginzers as 
excessive, and as adding unnecessarily to the weight 
and therefore to the cost of pipe lines. An investiga- 
tion wae therefore undertaken to estimate the stresses 
produced by caulking and internal pressure in (a) 
a pipe socket to the B.E.S.A. specification, (6) a 
pipe socket of lighter design which had keen used 
with complete satisfaction in a large installation. 
The cast iron pipes had internal diameters of approxi- 
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Zurich to visit the works of Messrs. Sulzer Brothers, | 
| socket were supported by means of the end plates 
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Mr. G. M. Burt, of John Mowlem and Co., who also 
supplied the pneumatic caulking apparatus. This 
pneumatic caulker was marked “ Ingerscll Rand 
Company, New York, London ‘Imperial’ Size 1, 
Series N. 690."" The diameter of the shank of the 
tools was '/,,in. and an air pressure of 80 Ib. por 
square inch was used throughout. The lead anc 
“ woolly’ lead were supplied by the Metropolitan 
Water Board. 

All the tests were made on the same two sockets, 
the joint being cut out by a fitter from the Metro. 
politan Water Board between each test. No difficulty 

| was experienced in cutting out the joints. The run 
| lead joints were harder to cut out than the “ woolly ” 
lead joints. Unfortunately, the spigot of the light 
type socket was cracked in cutting out the last joint 
but one, and the last test on this type of socket was 
|}made with the spigot which had previously been 
used for the B.E.S.A. socket. Both spigots were of 
approximately the same size, so that the results are 
comparable. 

The Stanton Ironworks Company supplied the 
castings for the apparatus, pipe ends and sockets and 
cast iron tensile test pieces free of charge. 

Method of Test.—-The apparatus used is shown in 
Fig. 2. For the initial measurements of the socket 
the test pipe B was held centrally in the socket hy 
means of wooden wedges, which were removed when 
the caulking was carried out. The test pipe anid 
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and cast iron ring R and the weight of the apparatus 
was taken through the shaft H on to the two vee 
By means of the india-rubber rings 
F a water-tight space was formed for the applica 
tion of internal pressure to the pipe. This pressure 
was applied through the inlet N, while an air outlet 
was arranged at O for the initial filling of the chambe: 
with water. The principal feature of the test was the 
measurement of the alteration of the distance 
between the outside of the test socket and a cast iron 
measuring ring E. The measuring ring E was locate | 
on the test socket by means of a 10 mm. diameter 
ball T and was pulled up into contact with the test 
socket through this ball by means of lifting tackle 
A spring balance V was interposed between the 
measuring ring and the lifting tackle in order to 
ensure that the contact pressure was the same in all 
cases, The spring balance reading was always kept 
at 250 Ib., the major part of this load-—about 160!) 
being due to the weight of the ring, and the re 
mainder representing the pressure on the locating 
ball. The alteration of the distance between the 
outside of the socket and the cast iron measuring 
ring—-i.e., the alteration in diameter of the socket 
was measured in three ways :-(a@) By a special level 
arrangement. (6) By means of a depth gauge. This 
was used as an approximate check on the level arrange 
ment, and in order to give values should the amount 
of expansion be so large as to bring the readings out- 
side the range of the level. (c) By means of a special 
arrangement of mirrors, rhomb and telescope. This 
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mately 25in., and dimensions of the two types of 
sockets are given in Fig. |. The stresses in the pipe 
sockets were estimated from measurements of the 
increase in the external diameters produced by 
eaulking and also by internal water pressure up to 
325 Ib. per square inch. 

The following methods of caulking were used with 
each type of socket :—-(1) Run lead, hand caulked ; 
(2) run lead, machine caulked, pneumatically ; (3) 
** woolly ” lead, hand caulked ; (4) “ woolly ”’ lead, 
machine caulked, pneumatically. The running of 
the lead and the hand caulking were carried out by a 
pipe jointer and his mate, sent to the Laboratory by 
Mr. H. E. Stilgoe, chief engineer of the Metropolitan 
Water Board. The “woolly” lead joints were 
caulked with tools specially supplied for the purpose 
and by men who had had considerable experience 
with caulking this type cf joint. The run lead joints 
were caulked with tools lin. wide and of the following 
thicknesses :—Chisel edge, °/,,in., */;gin., Zin. and jin. 
For the hand caulking a 4 1b. hammer was used. 





of energy on a uniform basis, and to standardise the 
voltages of high-tension transmission lines, After 


The machine caulking was done by a fitter sent by 
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gave a further approximate check on the level read- 
ings and also an indication of change of alope of the 
end of the socket. 

Level Arrangement..-The arrangement of level 
used is shown in Fig. 3. This arrangement required 
the use of three balls forming a triangle, the hase o! 
the triangle subtending an angle of about 170 deg 
One ball—the ball at the apex of the triangle 
embedded in small plates attached to the socket by 
small serews and locating pins, while the other two, 
forming the base of the triangle, were fixed in the 
cast iron measuring ring. Any relative movement 
between the cast iron measuring ring and the socket. 
therefore, tilted the level and the amount of this tilt 
was measured. 

In order to eliminate the effect of any disturbance 
in the level of the apparatus as a whole, two further 
balls were embedded on the measuring ring, as shown 
at P—-Fig. 2. There were thus two triangles with 
the ball, which was embedded on the small plates 
attached to the socket, as the common apex. Level 
readings were taken in both directions and the mean 
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yaluo used. The elimination of the effect of altera- 
tion of the general level of the apparatus was thereby 
obtained. By the use of this apparatus the pipe and 
socket could be dismantled and ceassembled, and any 
alteration of the external diameter of the socket 
measured to an accuracy of 0:-00005in. Apart 
from errors introduced by dismantling, readings on 
the same diameter could be obtained to 0- 0000 Lin. 

Depth Gauge Measurements.._‘These measurements 
were obtained by holding a micrometer depth gauge 
at the ordinary workshop type on the measuring 
ring and reading the depth between the ring and the 
top of the small plates attached to the socket. Read- 
ings either side of the “ apex ” 
ball, and the mean value used for the purpose of the 
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reclings are not to the same high degree 
as the level readings, and were only 
the latter 


test. ‘These 
of accuracy 
recorded #8 an approximate check on 
observations 

Virror Measurements.— This arrangement ts shown 
diagrammatically in Fig. 4. With the level arrange 
ment the “‘ apex ” ball was in the plane C C, which 
included the end of the socket. For the mirror 
observations a small rod R was screwed into the plate 
M, so that the point A was Ijin. from the plane CC. 
\ plate FE E was attached to the measuring ring and 
fixed to this plate was a flat spring plate B D. Small 
grooves were made on the rod RK at A, and on the 
spring plate at B and a small! diamond-shaped rhomb 
F was placed in the grooves A and B. 


Graduated Head 


side by side. By this means a correction could be 
applied to the results to allow for any alteration of 
the position of the measuring ring relatively to the 
telescope in a vertical direction. If the end of the 
socket K L remained in the same plane throughout 
the test, the readings given by the level and mirror 
arrangements would be the same. Any tilting of the 
end of the socket K L would cause the mirror readings 
to be either greater or less than the level readings 
according to which way the tilting took place. 

Test Results.A preliminary test was made with 
the light type socket using run lead and hand caulk- 
ing. The results indicated that the initial stress 
set up by caulking at the outside of the socket did 
constant, but gradually fell off with 


not remain 


APPARATUS FOR TESTING EXPANSION OF PIPE SOCKETS 


time, becoming approximately constant aiter about 
seven days. After applications of internal pressure, 
the stress further decreased until after about fifty 
applications of pressure—4 lb. to 325 lb. per square 
inch—the value again became constant. 

As a result of this preliminary work the full series 


of tests was carried out under the followimg con 
ditions :—-The sockets were measured on four dia- 
meters, aa, bb, ec, and dd-—Fig. 2. The increas« 
in diameter was measured about three hours after 


caulking, and also daily for from seven to ten days. 
By that time the measurements were approximately 
internal pressure-0 Ib. to 325 Ib. per 
square inch—-was then applied. After fifty applica- 
tions of this range of pressure, a series of observations 


constant and 
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FIG. 3 LEVEL ARRANGEMENT 


Any relative movement between the measuring 
rng and the plate M, and therefore the socket, 
caused B to move relatively to A with a consequent 
tilting of the rhomb F. The amount of this tilting, 
and therefore of the movement of the socket relative 
to the measuring ring, was measured optically. A 
mirror G was attached axially to the rhomb and the 
rotation of the mirror, and therefore of the rhomb, 
was measured by means of a scale 8 and telescope T. 
The size of the rhomb and scale distance 36in. were 
arranged so that a reading of 1 mm. on the scale 
corresponded to a movement of 0-0001lin.—one-tenth 
of a millimetre could be estimated on the scale. The 
plate E E also contained a fixed mirror H which 
tocussed the same scale 8 into the same telescope T. 
Two scales were therefore visible in the telescope, 
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FOR MEASURING EXPANSION 


was taken at various pressures up to 325 Ib. per square 
inch. 

The results of the tests are summarised in Table L., 
and are plotted in Figs. 5 and 6. The figures plotted 
are in each case the average of the four diametral 
readings. The stresses in Table I. were obtained in 
the following way :—If D = original diameter of the 
socket, and d increase in diameter of the socket ; 


d 
then = the strain. 


D 
this strain was obtained from the tensile stress-strain 
curve given in Fig. 7. This stress-strain curve was 
plotted from the tensile test results given by a test 
piece from the same cast as that employed for the 
pipes and sockets. 


The stress corresponding to 











The initial depth gauge readings taken before cach 
test, ¢.¢., before the joint was made, gave an indica- 
tion of the amount of permanent increase in the 
diameters of the sockets since the commencement of 
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FIG. 4- MIRROR ARRANGEMENT FOR MEASURING EXPANSION 


the tests. The amounts of these increases are given 
in Table LI. It will be noted that the B.E.S.A. socket 
increased ©-0022in. as the result of three caulkings, 
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while the light type socket gave an average per- 
manent increase of (-0069in. for five caulkings. 
Estimating from the permanent strains given in 
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Fig. 7 and thé maximum stresses applied to the 
sockets, the permanent increases in diameter for the 
two sockets should be 0-0013 and 0-0029, instead 
of 0-0022 and 0-0069, which were obtained. The 
difference between these figures was probably caused 
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by the strains applied to the sockets when the joints 
were cut out. 

Remarks on the Tests and General Conclusions. 
(1) The stresses ‘in the light type socket caused by 
caulking were higher than those in the B.E.S.A socket 
with all the types of joint. 

(2) The sockets were not broken 
caulking or pressure—in any case, 
estimated stress in the light type socket 


as a result of 
although the 
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FIG. 7 TENSILE STRESS-STRAIN CURVE FOR CAST IRON 
lewd, hand caulked—reached 4:6 tons per square | 
inch. This stress apparently had no injurious effect | 


on the socket as the subsequent test was satisfactory. 

(3) The stress in the socket caused by an internal 
pressure of 325 lb. per square inch was constant for 
all the tests and of a value of 0-8 tons per square inch. 
The curves-—Figs. 5 and 6—show that the increase 
in diameter and therefore in the stress in the socket 








was proportional to the internal pressure. From formula. The inventor was told to " reckon the benofit 
Taste lf Summary of Tests 
| 
Average Average in \verage in 
Average increase crease in erease in Additional 
| Increase in in diam diam. after diam. after tress 
Out diam. (3 | Esti 7 days Esti- 7 days and Esti- 7 days and Esti- due to a 
Vy} Method of side | hrs. after mated after mated 50 applica- mated 50 applica- mated pressure 
of caulking cliam. | caulking), | stress. caulking, stress. tions of stress. tions of <tresx~ of 
whet of inches. | tons; inches. tons 0-325 Ib. tons O-325 1b toms 51h 
sock't, No in.* No in? in. No in.* int under in.* in? 
inches internal internal internal & pressure 
pressure. pressure pressure, of 325 tb 
nm. 
KB.ELS.A Run lead, hand 
caulked ~ bl - 37 Halas 2.2 0078 1-7 > ne 1-25 OHS 2-05 “-8 
B.ELSLA Run lead, machine 
caulked . ; 31-57 o-oo ».1 O- 0066 1-5 o-oo4e 1-1 OORT 1-9 O-s 
BBS. A * Woolly ” lead, hand 
caulked ‘ . BL-57 o-olsa 2-7 O-OLl6 i) O-O1LO4 =i, O-OLts 2:9 0-8 
B.ELSLA Woolly " lead, ma 
chine caulked t1-57 00076 1-6, 00-0068 15 O-0054 1-2 00-0005 2-0, 0-8, 
Light type Run lead, hand 
caulked .. 30-90 O-O152 3-1 O-olll 2-3, 00-0077 1-7 o-oLl9s 2.5 0-8 
Light type Run lead, machine 
caulked -» «. 30-90 O-O10L 2-i, 0074 1-6 O-MO72 1-6 O-OLL2 2-4 O-8 
Light type ‘* Woolly ” lead, hand | 
caulked .. 30-90 0-0239 4-5 00-0196 3-8, O-O193 3s o-o242 1-6 0-8 
Light type |“ Woolly ” lead, ma | 
chine caulked (2nd 
test) i 30-90 o-ol24 >-6 O-OL07 »-3 O-O080 1-9 O-OLSL 2-7 oO-s8 
The B.E.S.A. socket readings are those with the level. The light type socket readings are those with the de pth gauge. 
The stresses given are those on the outer layer of the socket ; the stresses on the inside of the socket would he slightly 
vreater. . 
Tasie II.—-Permanent Increase in Diameter after Cutting Out Joint, in Inches (from Depth Gauge Readings). 
B.ES.A. socket Average permanent 
increase in inches 
(from socket in 
Diam. A Diam. B Diam. ( Diam. D. initial condition 
\fter cutting out, hand caulked run lead. 0-00038 o-ooo4 O-OoLs O-0000 0-006 
After cutting out, machine caulked— run lead 00-0032 0-005 o-o004 o-ooll 00-0008 
After entting out, hand caulked woolly ™ lead 0 0-0013 0027 O-OO17 60-0022 
Light type socket 
After cutting out, hand caulked—run lead (pre 
liminary test) ee e- . ** 1-008 o-oo] o-oo “ 
\iter machine eaulked—trun lead 00-0033 o-oo O-on0g5 o-oode o-oo 
\fter hand caulked ‘woolly "lead . . 00-0048 00-0048 0-080 0-0031 0.0036 
\fter machine caulked * woolly ” lead (ist text) 0-048 00-0093 0087 O-H035 0-O051 
\fter hand caulked—run lead 0- 0061 -O128 o-O129 0-004 00-0069 
theoretical considerations, the stress in the pipe itself ; you expect vourself of it at 10 per cent. of what others 


caused by an internal pressure of 325 lb. per square 
inch, was approximately 2-2 tons per square inch. 
Using the thick cylinder formula to calculate the 
stress on the outside of the socket caused by the same 
water pressure it was found that it was of the order of 
1 ton per square inch. This figure, which is, of course, 
only approximate owing to the irregular form of the 
socket agreed closely with the stress—0-8 tons per 
square inch—calculated from the observed increase 
in diameter of the socket caused by water pressure 
alone, as given above. 

(4) There is a reduction in stress with time after 
caulking with all the types of caulking employed. 
The stress, however, become: approximately constant 
after from seven to ten days. 

5) After application and release of internal water 
pressure, the stress in the socket is still further reduced 
and the value again becomes approximately constant 
after fifty such applications. 

6) The stresses in the sockets caused by caulking 
with “ woolly ” lead were higher than those when run 
lead was employed. 


(7) The stresses in the socket with hand caulking 
were higher than those with machine caulking. 
(8) Satisfactory joints were formed with run lead 
and machine caulking, ¢.e., the conditions giving the 
lowest stress in the sockets. 








SIXTY YEARS AGO. 


Tus administration of the Patent Laws in this country 
sixty years ago had fallen into very bad ways. It was 
notorious that there was one patent law for the rich and 
another for the poor, and that the ingenuous inventor with 
no financial backing behind him was as a fly in a spider’s 
web in the hands of an unscrupulous capitalist. So, at 
any rate, concluded Herr C. Schiele, as a result of his 
experiences among us. He was desirous of passing on 
the benefit of those experiences to others, and accordingly 
he wrote and published at Frankfort-on-Main a small work 
which we reviewed in our issue of September 28th, 186€. 
The title of his book was ** Advice to his Brother Inventors 
in England. By C. Schiele. His Experiences with 
numerous patents for Fans, Turbines, the Anti-friction 
Curve, Wave Power, &c., &c., as well as Experiences of 
so@e other Inventors made useful for the General Good.” 
Mr. Schiele and his inventions, particularly his fans and 
turbines, were well known to the engineering public of 
the day. He was a man of mark and had certainly been 
successful inventing, however unsuccessful he may 
have been as an inventor. It is to be regretted that his 
advice to other inventors was couched in a Teutonic English 
style, which in places seems to have made his meaning 
a little doubtful. We say it is to be regretted because 
some of his advice would appear to be to-day still of value. 
Who, for instance, would not like to have a rule enabling 
him to determine whether his invention, as vet untried, 
will prove useful and profitable to himself ? “Mr. Schiele 
gave such a rule almost in the style of a mathematical 


in he 





would gain by your invention in dealing with you, divide 
this again by ten, and if something like at least £500 remain, 
you may conclude that your invention is useful.”’ If less 
than the sum named remained his advice was to publish 
the invention “ by sending it with your name and address 
to the editor of a well read paper treating on such subjects ”’ 
in order to get at least the credit for the idea. These rules 
applied only to inventors with at least £80 in their pockets 
to finance their inventions. If they had less than this 
sum Mr. Schiele advised them not to patent the invention, 
but to keep it secret, taking due precautions to establish 
evidence of prior user lest a subsequent patent should 
prevent him using his own invention. It the invention was 
of such a nature that it could not be kept secret, the in- 
ventor was advised to sell it to a manufacturer on the 
understanding that the manufacturer would patent it at 
his own expense and that the inventor would not be called 
upon to contribute tc wards the cost of defending the patent 
if it were challenged. The general lesson we drew from 
Mr. Schiele’s advice was that most patenting was a sort 
of gambling as likely as not to turn out a blank or worse, 
and that to it could be applied Punch’s famous advice on 
a similarly uncertain enterprise : ‘* Don’t.” 








The Artificial Drying of Crops, 


We have received from the Delegates of the Clarendon 
Press “the Preliminary Report of an Investigation into 
the Artificial Drying of Crops in the Stack,’ which has been 
carried out under the auspices of the Institute of Agricul. 
tural Engineering, University of Oxford. The contents 
ot ‘this useful publication, which is issued at the modest 
price of two and sixpence, chiefly comprise two parts, 
which are devoted respectively to field experiments in 
1923, 1924, and 1925, and to laboratory work. The 
experiments carried out near Oxford in 1924 were witnessed 
by our representative, who reported favourably’ upon 
them in THe ENGINEER at the time. The publication 
under review contains a description and illustrations of 
the drying plant which was employed, together with sore 
useful data concerning the time required to dry the crops 
and the cost of the drying process, 

The drying plant employed is shown diagrammatica 
in the accompanying sketch. It comprises a portale 
engine or tractor fitted with a belt pulley for driving thw 
fan, an air heater, a flexible duct, and a metal duct for t}y 
passage of the heated air, and a central chamber round 
which the stack to be dried 18 built. The heating rit 
is divided into three chambers, fitted with S-shaped tubes 
and baffles, through which the air is passed. The lowe: 
lengths of these tubes are lined with refractory materials, 
and the necessary heat is supplied by oil burners. 

The heated air is propelled by way of the ducts into t! 
central chamber in the stack. This chamber is made of 
iron or wood battens, and is covered with wire netting to 
prevent the crop falling through. The special featur 
of this chamber is the design which makes allowances for 
consolidation of the crop, porosity and turbulence, so 
that the heated air can circulate evenly through the stac! 
It has been found by experiments that the temperatur 
of the heated air in the canvas duct should be about 180 de, 
190 deg. Fah., except for crops grown for seed purposes 
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PLANT FOR DRYING HAY 


in which case the temperature should not exceed 140 de 
to 150 deg. Fah. 

As regards the cost of artificial drying, an experiment 
carried out on a stack of meadow hay at Embley Park 
Romsey, last July is quoted. The grass was cut and left 
in the swaths for one day. Stacking was completed an: 
blowing commenced at 2.30 p.m. and continued till 
10.30 p.m., when the stack was thoroughly dry, except 
for a portion at the bottom for about 2ft. up and Ifft 
circumferentially, which was slightly damp. The initial 
weight of the stack was 10} tons, and the finished weight 
74 tons. 

The fuel oil consumption was 64 gallons ; average duct 
temperature, 183-8 deg. Fah. ; average rise of temperat ure 
114 deg. Fah. ; average volume of air, 10,000 cuble feet 
per minute ; the highest delivery pressure was 2in. static 
and 2-8in. total. The running costs are given as follows : 
—Fuel oil, 64 gallons at 44d., £1 4s. ; tractor, eight hours at 
Is., 8s. : total, £1 12s. 

The cost of drying per ton of finished hay, according 
to these figures, is 4s. 34d.; but it is not clear that the Ss. 
is sufficient to cover the cost of labour, interest on capital 
outlay, and depreciation of plant. Even so the cost of 
drying would probably compare favourably with the natural 
process, which entails a large amount of labour for turning, 
&c. It must that hay made *’ naturally 
loses much of its feeding value. Rain or heavy dew wash 
away some of the soluble food constituents. On the other 
hand, with the artificial very few of the 
constituents are lost, while soluble carbo-hydrates show 
distinct improvement. Similarly with regard to the drying 
of seeds. Teste made with barley and oats show that 
damage is done to their germinating qualities by artificial 
drying, so long as overheating does not occur, t.e., the 
temperature should not exceed 150 deg. Fah. 

The report also contains much valuable information 
with regard to the artificial drying of other kinds of tarm 
products, such as sugar beet, and it would appear that 
with the plant now available the difficulties met with only 
a few years ago have now been largely surmounted. 
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DALMARNOCK POWER STATION EXTENSIONS. 


YESTERDAY, September 30th, the official opening took 
place of the new extensions at the Dalmarnock Power 
Station of the Glasgow Corporation Electricity Depart- 
ment, which have been carried out according to the plans 
and specifications of Mr. R. B. Mitchell, the engineer and 
manager of the Electricity Department. In the turbine 
house chief interest attaches to the two new single-cylinder 
Parsons standard reaction type turbines, each of which 
is built for a maximum output of 21,000 kilowatts. The 
turbines are designed to run et a normal speed of 1500 
revolutions per minute, this being the maximum speed pet 

mitted by the 25-cycle direct-coupled alternators. The 
complete sets were supplied by C. A. Parsons and Co., 
Ltd., of Heaton Works, Newcastle. The turbines are 
supplied with steam at a gauge pressure of 270 Ib. per 
square inch, with a total temperature of 700 deg. Fah., 
and they exhaust into surface condensers, which were de- 
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Glasgow, and are complete with air pumps of the Mirrlees 
team ejector type The alternators are of the Parsons 
standard pattern, and they are cooled on the closed system 
by fans. Current is supplied 
by the alternators to step-up transformers of the Metro 
politan-Vickers type, and the step-up bank, comprising 
three single-phase units, each with a capacity of 7800 
kilovolt-amperes, the voltage ratio being 6500 to 20,000. 

rhe boiler-room, which is the third to be built, is 
equipped with eight Babcock and Wilcox marine type 
boilers, the normal full load output of each boiler unit 
being 50,000 lb. of steam per Two 
stokers are fitted to each unit, four boilers being equipped 
with Babeock and Wilcox compartment type stokers, 
while the other four boilers have stokers by the Underfeed 
Stoker Company, Ltd 

As in the first and second boiler-rooms, cast iron econo 
misers, built by Ee. Green and Sons, Ltd., Wakefield, have 
installed the but in order 
nerease the overall boiler-room efticiency, the capacity 
of the economisers has been largely increased. The boilers 
are fed by turbine-driven pumps of the Weir type, 
the powerful motors for the various boiler-room auxiliaries 
were supplied by the British Thomson-Houston Company, 
Ltd. The Metropolitan-Vickers Company, Ltd., provided 
the motors required in the turbine house 

The extensions to the coal-handling plant for supplying 
the new boiler-room, were carried out by Strachan and 
Henshaw, Ltd., of Bristol, and the newly installed coal 
plant includes a rotary tipper capable of dealing with 
30-ton wagons, a steep hoist and a coal distributor. The 
aiditional auxiliary power required for the station was 
provided by a 1500 kilovolt-ampére 20,000 to 440-volt step- 
down transformer, which was supplied by Ferranti, Ltd. 
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H.M. Destroyer Ambuscade. 


Or the two destroyers authorised under the Navy 
iistimates for 1924-25, H.M.S. Ambuscade is the first to be 
completed. She was laid down by Yarrow and Co., 
Scotstoun, on December Sth, 1924, launched on January 
14th last, and began her trials in July. The second vessel, 
H.M.S. Amazon, built by Thornyecroft and Co., at Wool 
ston, Southampton, is now undergoing trials. Apart from 
certain essential features, the design of these boats was 
eft in the hands of the builders, with the result that they 
differ in dimensions. The Ambuscade has a normal dis 
placement of 1210 tons, that of the sister boat being 1330 
Geared turbines with oil-fired boilers were specified 
in each case, and the contract called for a maximum speed 
of 37 knots, which is 1 knot higher than the designed speed 
of any previous British destroyer, though the flotilla 
leaders of the “‘ Admiralty "’ and *‘ Thornycroft ’ type 
were engined for 36-5. The plans of the Ambuszsade were, 
of course, influenced by war experience, and therefore 
embody certain departures from former practice which we 
are not yet at liberty to mention. It may be said, how- 
ever, that the new boats are more seaworthy, and have a 
considerably wider radius of action than their predecessors. 
Otherwise they bear a close resemblance to the “‘Admiralty 
Modified W *’ class, which are by common consent the most 
powerful and efficient destroyers afloat. The Ambuscade 
is armed with four 4-7in. guns, mounted on the centre line 
in the usual manner ; seven 2-pdr. and machine guns, and 
two triple torpedo tubes. Special attention has been paid 
to the berthing accommodation for officers and men, in 
view of the possibility of service in the Tropics. Having 
regard to the very high speed for which they are designed, 
and to reports that this speed has been exceeded by a 
venerous margin in the course of the Ambuscade’s trials, 
it is to be hoped that the Admiralty will release some 
particulars of the steaming performances of the new 
destroyers. Twenty-seven further boats are to be built 
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rities consider inadequate for the requirements of the 


Fleet. The deficiency which has occurred in this highly 
important class of vessel is due, apart from the drastic 
scrapping policy adopted after the war, to the fact that 
nearly six and a-half years elapsed between the laying 
down of the last destroyer authorised under the war 
programme and the commencement of H.M.S. Ambuscade, 
the first of the post-war boats. A great deal of leeway has 
therefore to be made up, and it is exceedingly doubtful 
whether the twenty-seven built from 1927 
to 1929 are sufficient for our minimum needs. Our illus- 
tration shows the vessel on her full speed trials. 
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South African Engineering Notes. 


An Electric Drill. 


Following on an article ** Magnetically-operated 
Stamps,’ by Professor W. Holman, which was published 
in 1925, a paper was recently read by Mr. J. Burnard 
Bullock, before the South African Institute of Electrical 
Engineers, on ‘‘ Some Applications of Variable Frequency 
Currents,”’ in which the possibility of a satisfactory recip- 
rocating electric rock-drill was adumbrated. In discussing 
this paper at the last general meeting of the Institute, 
Professor Holman was able to announce that Mr. Henry 8. 
Potter had collaborated with Dr. Japolsky, inventor of 
the variable frequency system, and its associated apparatus, 
in the design of a rock-drill suitable for local conditions. 
Financial support for manufacture is apparently forth- 
coming, and it is probable that more will be heard, in the 
comparatively near future, of a practicable electric drill, 
a piece of apparatus which in the opinion of many elec- 
trical engineers, had been proved an impossibility. 


Dock Improvements. 


What is known as the Modified Southern scheme 
for improving shipping facilities in the Table Bay Docks, 
which involves the construction of a new basin to the south 
of the existing South Arm, and which will provide suffi- 
cient depth of water and lengths of berths to accommodate 
the largest liners likely ever to call at Cape Town, has 
been commenced. The total cost is estimated at £2,502,373 
but only a small portion of this amount will be spent this 
year. In the meantime, however, the work of widening 
the South Arm itself and reclaiming ground on the shore 
side of the Dock road, is proceeding apace, while the work 
of extending the breakwater by a length of 1500ft., to 
provide the necessary protection to the new basin from 
heavy seas, is being pushed forward as quickly as circum- 
stances will permit. Progress in clearing the bed for the 
undersea foundation has been delayed by the prevalence 
during the summer months of unusually heavy * ranges,” 
which have been sufticiently powerful to carry heavy rocks 
and concrete blocks from the exposed face of the break- 
water to the rear, and so to foul the bed as soon as it had 
been cleared. About 800 concrete blocks have been made 
and are ready for placing in position, so that when once 
these initial difficulties are overcome, it is anticipated 
that the work will proceed rapidly. 


Newcastle Pig Iron. 


Some thousands of tons of pig iron have now 
been produced by the Newcastle—Natal—blast-furnace, 
and the material is giving satisfaction, according to engi- 


| neering works at Johannesburg, which execute large orders 


under the current. programme, but for reasons of economy | 


the first batch of nine is not to be laid down till next vear. 
Owing to the wholesale deletion of boats built| before and 
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during the war, the destroyer establishment has now been | 


reduced to about 135 units, a number which naval autho- | India has been delivered at Johannesburg at £7. 


for the mining industry. Messrs. Wright, Boag and Co., 
whose engineering shops and foundries cover over three 
acres of ground, state that Newcastle pig is serving them 
splendidly, and they are getting it at £7 per ton landed at 
the works, which is slightly less than it costs to import. 
At the same time, English pig iron has been landed at 
£5 18s., and the Newcastle product costs £5 12s. at the 
works, and the railage to Johannesburg is 18s. per ton with 
a further 4s. 4d. for cartage and handling. Pig iron from 


It 


is 


“sORabivalt bieied= 





stated that the Railway Administration is considering the 
granting of a special rail rate. The Newcastle output, 
of course, benefits by the Government bounty of 15s. per 
ton. Very high praise is given by Steel Ceilings and Alu 
minium Works, Ltd., state : Newcastle pig iron 
is the best material obtainable for our purposes, for which 
we require a very thin casting. We have tried Belgian, 
British and German pig iron, but the Newcastle product 
is superior to them all——at any rate, for our use ; it is much 
softer and easier to machine, and runs in the mould more 
freely, and gives a beautiful thin casting—we have worked 
it at '/,,in. in thickness.”’ 


who 


Jack-hammer Drills. 


In the past few years the jack-hammer drill has 
beon introduced into every mine on the Rand, and has done 
wonders in increasing efficiency and reducing working costs. 
More important still, it enables a substantial reduction in 
the number of natives who would be required to do the 
same work by the old hand methods. There are 
between three and four thousand at work on the Rand 
mines, and every chairman of a mining company, or 
manager, has been testifying during the last couple of 
years to the successive reductions which have been possible 
in working costs by their introduction and the improve- 
ments effected in them from time to time. The difference 
between the jack-hammer drill and the big machine drills, 
still used where there is plenty of room, is that it is a light 
and handy implement driven by compressed air, which can 
be used in almost any hole or corner a man can reach and 
at almost any angle. It is not surprising therefore, to 
hear that the use of a large number of these small drills 
has already had very beneficial results on the Taquah and 
Abosso Mine in West Africa. At the annual meeting of 
the company it was stated that ore can be broken by these 
machines 2s. 9d. per ton cheaper than by hand. British 
manufacturers should see that American makers do not 
get first into this market. 


now 


World’s Cheapest Copper. 


When the new treatment plants are in operation, 
and the shorter West Coast route is open, the Union Miniere 
du Haut Katanga Company's Copper Mine will produce 
the cheapest copper in the world. Meanwhile, the com- 
pany is adding yearly to its ore reserves, which now stand 
at nearly 77,000,000 tons, while their average value has 
increased to 6.87 per cent. of copper, a remarkably high 
rate, and giving a total value, for the copper contaimed, 
of about £317,400,000. What with these extraordinary 
deposits in the Congo, and the important discoveries of 
recent years on the other side of the border in Northern 
Rhodesia—-Bwana M’ Kubwa Mine, for instance—Central 
Africa looks more than ever like becoming in the not very 
distant future, one of the greatest, if not the greatest, of 
the world’s copper fields. 





THE INSTITUTION OF FUEL TECHNOLOGY. 


THE autumn programme of the Institution of Fuel Technology 
will extend over two days—Tuesday and Wednesday, December 
7th and 8th. On the first day Sir Alfred Mond will deliver hi 
presidential address, and an inaugural dinner will be held in the 
evening. The list of authors and papers is as follows 

Professor W. Groume Grijimailo, the University of Moscow, 
* Laws of Gas Flow in Furnaces 

Sir Richard Redmayne, K.C.B., “The Occurrence, Working, 
and Treatment of Brown Coal, with Special Reference to German 
Practice.” ’ 

Mr. S. McEwen, “ Low-temperature Distillation of ‘ 

Sir John Biles, K.C.1.E., “ Steam Power Production 

Professor J. Tausz, the University of Karlsruhe, 
Hydrogenation of Liquid Fuel 

Professor R. T. Haslam, the [ nmiversity of 


veal 
The 


Massachusetts, 


U.S.A.,, “ The Combustion of Carbon 

Mr. T. Hardie, chief engineer, the Gas Light and Coke Cor 
pany, Ltd., “* Practice in Gas Manufacture.”’ 

Dr. J. S. Owens, M.D., A.M. Inst. C.E., Superintendent, th: 





Advisory Committee on Atmospheric Pollution Smoke and 


Public Health.”’ 
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Two New Scaling Tools. 


ON the occasion of a recent visit to Birmingham we had 
an opportunity of seeing at work the two scaling tools 
shown in the engravings below. ‘They are made by 
Fr. Gilman, Ltd., of Regent-street, Smethwick, and are 
both operated mechanically. 

The tool shown in Figs. 1 and 2 is intended to replace 
the usual hand chipping hammer, and is very simple in 
construction. On reference to Fig. 2, it will be seen that 
it is driven by a flexible shaft, on the end of which there 

















FIG. 1—SCALING TOOL 


is « bevel pinion. This wheel meshes with another on 
a short shaft running transversely through the casing. 
‘Two arms on this shaft carry hardened steel rollers that 
are & free fit on their spindles. When the tool is running 
these rollers fly out under the action of centrifugal force and 
strike glancing blows on a striker which bears against 
the chisel. The flexible shaft runs at a speed of about 
2800 revolutions per minute, so that very rapid blows 
are given to the chisel, and a powerful cutting action is 
produced. If it is desired to reduce the number of blows 
one of the rollers can, of course, be taken out and sub- 
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FIG. 


stituted by a fixed weight. ‘The casing is of aluminium, 
so that the tool is quite light, and is easy to handle. When 
we saw it at work the chipper was being driven by a little 
1} horse-power petrol engine, and was removing great 
masses of scale, at least an inch in thickness, from the 
flues of an old Lancashire boiler. It was noticeable that 
very little dust was being produced by the action of the 
tool, and the speed at which it removed the scale was really 
astonishing. 

The apparatus shown in Fig. 3 has been specially 
designed for cleaning the interior of small tubes, such as 

















FIG. 3—TUBE SCALING TOOL 


those of surface condensers, and is nothing more then 
a 4 borse-power high-speed electric motor directly con- 
nected with a length of flexible shafting. On the end of 
the shafting there is screwed a special form of cutting tool, 
five examples of which can be seen in the foreground of 
Fig. 3. The cutter has three wings, and is fixed in the 
socket by an easy-fitting transverse pin, so that the head 
is free to wobble slightly. In working on a condenser 


the motor is hung up from any convenient overhead support, 
so that it is approximately opposite the tube to be cleaned, 
and the tool is gently pushed through by means of the 
flexible shafting. At the same time a stream of water is 





SECTIONS OF SCALING TOOL 


sent through the tube from the opposite end of the con- 

| denser to wash out the chippings. This tool is not intended 
for clearing out tubes which have become very heavily 
scaled, but, so far as we can judge, is very effective in 
dealing with scale up to, say, '/,,in. thick. 








Inland Navigation and Water 
Power in Spain. 


THe total available water power of the rivers of Spain, 
if adequate storage be provided, is about 6} million horse- 
power. Concessions have been granted for plants nomin- 
ally totalling 4,375,000 horse-power, but in reality con- 
siderably less. The plants already in operation have a 
total nominal horse-power of rather more than 1} millions 
and a further 790,000 horse-power on the same basis is 
covered by plants in various stages of construction. 
These are the estimates of Professor P. M. Gonzalez 
Quijano, who has prepared a paper, which appears in the 
Revista de Obras Publicas, descriptive of the conditions in 
Spain as regards inland navigation, or the lack of it, and 
summarising the data relating to the water powers avail- 
able in the several river basins. 

In both the north and the south of the peninsula the 
rivers are short, with steep beds and are torrential in 
character. They are subject to long periods of very small 
flow. In the eastern portion of the peninsula the con- 
ditions are similar as regards the rivers which have their 
sources in the mountain range of the Catalan Coast, and, 
in a less degree, those which rise on the Mediterranean side 
of the main Iberian mountain system. The Ebro is an 
exception. Its basin, 85,835 square kilometres in area, 
is the largest of those wholly in Spanish territory, and it 
has sources fed by the snows and rainfall of the Pyrenees. 
To some extent, nevertheless, it has the character of a 
torrential river. On the western side there are also short 
rivers, which flow to the Galician coast, and others wholly 
in Portugal, but the area is mainly occupied by the basins 
of the Mifio, Duero and Tajo (Tagus), which rise in Spanish 
territory. The Guadiana and Guadalquivir, which have 





the same general direction of tlow, may be regarded as 
intermediate in character between those western rivers 
and the rivers of the south, which are in the same climatic 
area. The former flows through Portugal, but the 
Guadalquivir is wholly within Spain. The gaugings on 
which the flows noted in Table I. are based were taken 
during the five years 1916-1920 at the following stations, 
all of which are in Spain :—-Tortosa, Cantillana, Benavides, 
Alcdntara, Toro, Puente de Filguiera. The ‘“ month 
minimum ”’ is the average for the five years of the mean 
flow of the month of least flow in every year. The absolute 
minimum is usually about a quarter or a fifth of the 
“month minimum.” 


Taste I.—Spanish Rivers. 


Areas, square kiloms. Flows, cub, m.p.s. 


Rivers. - - - 
In In Month 
Spain. Portugal. Mean. minimuin. 
Ebro ; $5,835 692 218 
Guadalquivir 56,528 - 163 19 
Guadiana 66,490 11,364 110 6 
Tajo 55,841 24,530 156 18 
Duero 78,565 18,000 210 19 
Mino 15,846 1,359 334 39 


Subject as they are, in greater or less degree, to floods 
of great volume and velocity, as well as to long periods of 
very small flow, the rivers of Spain do not lend themselves 
to the development of inland navigation. Such natural 
waterways as they provide extend only short distances 
from the coast, except in so far as the deep inlets such as 
those of the north-west coast admit of navigation to 
relatively great distances inland. Seville, which is 103 
kilomis. from the sea by water and about 70 kiloms. in a 
straight line, is the furthest inland of Spanish ports. 
Navigation of a kind is possible on the Ebro as far up as 
Zaragoza, which is about 180 kiloms. in a straight line 
from the coast, but it is not such as can successfully com- 


tion had been entirely suspended, but was reintroduced 
during the war. The amount of traffic has since steadily 
diminished as shown by the metric tonnage figures fron, 
1918 to 1925 inclusive, as follows, in round thousands - 
57,000, 47,000, 50,000, 25,000, 702 (1%), 12,000, 29,009, 
20,000. For the years 1921 to 1925 inclusive the corre 
sponding figures for the restored Canal de Castilla were . 
~——-8000, 11,000, 11,000, 15,000, 17,000. 

There are projects under consideration for the carrying 
out of works which shall provide for both irrigation and 
navigation. Such are a project relating to the Guaclal. 
quivir between Seville and Cérdoba, work upon which: is 
expected to begin soon, a similar scheme for the 'Tacus, 
and one for the Ebro. 


Water Power. 


While the conditions in the peninsula are generally 
unfavourable to the development of inland navigation, 
they are, on the whole, favourable in regard to the utili<. 
tion of water power, together with provision for irrigation 
The dependable flows of the rivers are small, but the f.!\, 
available are in many cases very considerable. ‘I'he 
irregularity of flows renders it necessary to construct large 
storage works, the expenditure on which would involv. 
high charges for electrical energy if the water could not 
be used also for irrigation. For this purpose its value ; 
great, owing to the long dry seasons which are experience! 
in Spain. 

Small dams with water wheels have been used in Spain 
from very early times, but their use was confined to purely 
local purposes until the invention of the dynamo extende«| 
their scope and led to the utilisation of greater fall. 
The following figures relate to gross theoretical hors 
powers, as estimated by persons obtaining concessiv: 
Up to 1890 the total power of plants of more than 1) 
horse-power apiece was nearly 111,000 horse-powe: 
During the next decade nearly 180,000 horse-powe: 
was added in “concessions."’ Matters then progresse| 
much more rapidly, the concessions of the first decal 
of this century being for nearly 1,143,000 horse-power, in 
the second decade 2,617,000, and in the next five years 
685,000 horse-power, the total of all plants and concession. 
over 100 horse-power being nearly 5,000,000.  Thes: 
figures are considerably in excess of the powers really 
available, and Professor Quijano considers that in many 
cases the estimate should be halved. Up to the present 
the works begun or completed represent about half tl 
total horse-power conceded, and those in operation about 
a third of that total. The figures, in round numbers, are 
given at the beginning of this abstract. The more readily 
available and the more conveniently situated falls having 
been already claimed, the rate at which the power avail 
able is being conceded is rapidly diminishing. Ther 
remain, however, important projects for the utilisation of 
some of the larger rivers. The falls of the Duero, on tl» 
Portuguese frontier, are estimated as capable of providing 
300,000 horse-power, and it has been estimated that 
| 500,000 horse-power can be utilised on the Tajo (Tagus) 
| The latter figure is, Professor Quijano considers, unduly 
| optimistic. All things considered, the total water power 
| available in Spain is about 6,500,000 horse-power, cist ri- 
| buted as shown in Table II., in which the figures ar 
simplified to the nearest 1000 horse-power. 





Taste [1.— Water Power Available in Spain. 


Horse -powe r. 
Maximurn 
Conceded. available 


The Mediterranean slopes from the 

French frontier to the mouth of the 
Ebro — 2 , ons eau. x 207,000 250,000 
Basin of the Ebro «+ «+ «+ 2,138,000 | 2,950,000 
Slopes from the Ebro basin to the Jucar 128,000 150,000 
Basin of the Jucar* 309,000 320,000 


Slopes from the Jicar basin to the river 
Segura and basin of the Segura. . 
Slopes from the Segura basin to the 


102,000 120,000 





river Guadalguivir ve" ee 141.000 190,000 
Basin of the Guadalquivir . . 177.000 300,000 
Basin of the Guadiana 16,000 75,000 
Basin of the Tajo. 256,000 535,000 
Basin of the Duero 158,000 470,000 


Basin of the Mido and the north-west 
slopes 


ee e¢ ee 270,000 
Cantabrian slop« 


650,000 


255,000 
638,000 


Basin of the Garona 210,000 220,000 


Totals 1,735,000 6,500,000 








WELDING COPPER TO STEEL. 


DuRING recent years much progress has been made in 
the direct welding of copper to steel, the principal appli- 
cation being the connection from rail to rail by copper cable 
for the conduction of electricity, and it is interesting to 
note that several of the leading American coal mines have 
adopted this system on their underground haulage lines, 
where electric locomotives are employed. The principle 
of this form of welding is that molten copper, from which 
the oxygen has been excluded, is maintained in contact 
with clean steel until the latter is raised to the melting 
point of copper, when a strong and ductile weld of copper 
to steel is obtained. An electric arc is used, and, in order 
to maintain the molten copper against the steel rail until 
the temperature of the latter is raised sufficiently high, 
it is customary to place each bond head in a mould against 
the side of the rail. In practice a special copper alloy is 
melted into this mould by an electric arc, and combined 
with the strands of the bond to form the finished head, 





pete with the railways. 

Efforts have been made to establish inland communica- 
tions by water on several of the Spanish rivers and by 
means of canals. The Canal Imperial and the Canal de 
Castilla* were made for navigation, but have been adapted 
to serve also for irrigation, which is now the more im- 

ortant of their functions. On the Canal Imperial naviga- 








while welding with the steel rail takes place at the same 
time. 

The welding rod, which is a copper alloy, cleans the rail 
of oxide and scale, making grinding unnecessary, though 
heavy rust must be removed mechanically. This rod also 
eliminates the gases formed during welding. The rod is 
melted into the mould, and then maintained molten by 
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the electric are for about 35 sec., by which time the mould 
is full and the weld is effected. On test, about 32,000 Ib. 
is required to shear a good weld thus effected, and the 
shear almost invariably takes place through the bond 
head, which yields before the actual weld between the 
copper and the steel rail. The contact area is usually 
about four to six times the cross section of the cable in the 
bond 

In other types of bond, lengths of annealed copper cable 
ire factory-welded to steel terminals, these terminals then 
being welded to the rail. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Commodities Scarce—-Prices Advancing. 


INDUSTRIALISTS in the Midlands and Stafford- 
shire are experiencing increased difficulty in securing 
adequate supplies of iron and steel. Production is on 
such a limited seale that, even with trade and the works 
disorganised by the many effects of the shortage of fuel, 
there is insufficient material to go round. As to the price 
of iron and steel generally, the tendency is for increased 
firmness, and the same observation applies to coal and 
coke, the selling value of which has sharply appreciated. 
What is more, continental supplies are becoming restricted 
and prices are firming up. Buyers in this country cannot 
satisfy their requirements on the hand-to-mouth plan ; 
they must buy well in advance if they would make reason- 
ably sure of supplies, and many of them hesitate to do 
this, hopmg that ere long our own mills and forges will 
be able to satisfy their needs. , 


The Steel Situation. 


In the steel department inquiries are numerous, 
and a great deal of work is waiting to be placed, especially 
for steel castings and for material wanted in connection 
with railway stock orders, but the tendency is to keep 
back contracts until the upshot of the coal negotiations 
can be determined. Steel plants which continue to operate 
are making a fair output, and consumers are very glad 
to get even the small tonnages available. The restarting 
of mills in South Wales and Middlesbrough has slightly 
relieved the situation for Birmingham users of steel. These 
mills were started to deal with pipe line orders, but a pro- 
portion of the output is available for open sale, and is 
proving very useful to constructional engineers, many of 
whom have, for some time been entirely dependent on 
foreign supplies, frequently unsuitable in size and quality. 
For plates jin. and up, the price charged is £10, with an 
additional £1 for basic boiler plates. A certain amount 
of re-rolling is still being done in the Birmingham area, 
but the offerings of finished steel are of relatively small 
tonnage. Small bars are quoted at about £8 10s. as a 
minimum. There continues to be a fairly good demand 
for structural material, but the prices to be paid are sub- 
stantially in advance of the basic rates. Quotations are 
on the basis of £8 7s. 6d. to £8 12s. 6d. for sections, and 
heavy sections and joists from mills on the North-East 
Coast cost about £8 17s. 6d. by the time they reach con- 
sumers here. Strip fetches £8 10s, to £10 10s., according 
to specification. A considerable portion of the steel busi 
ness given out finds its way to the Continent despite the 
fact that foreign material is much dearer than it was. The 
prices asked are such that, if British steel could be obtained, 
they would not be considered. Belgian and French billets 
are rarely offered, but German supplies are less restricted. 
For 3in. billets the high price of £6 has been quoted this 
week, and for 2in. £6 2s. 6d. to £6 5s., the foreign price 
thus approximating closely to English quotations 
before the strike. Continental sheet bars cost £6 5s. 
upwards. 


Shortage of Structural Material. 


One effect of the protracted nature of the coal 
strike is the shortage, now becoming apparent, in many 
classes of structural steel. Lron and steel works cannot 
be restarted on coal at £2 10s. a ton more, even if the coal 
available were of a quality suitable to their various re- 
quirements. Now that stocks of iron and steel and the 
various manufactured forms in which they reach the con- 
sumer are running low, the dislocations in dependent or 
partly dependent industries is being more severely felt. 
Building progress is being held up for lack of structural 
materials. Birmingham presents some surprising examples 
of new building and reconstruction of old premises pushed 
forward in the teeth of prevailing difficulties. There 
are, notwithstanding, netable enterprises which cannot 
proceed because fuel is unobtainable for the fabrication of 
the special material required. 


Sheet Prices Advance. 


The increasing scarcity of sheet bars and the 
hugh price which now has to be paid for them, whether the 
origin be Britain or the Continent, is causing anxiety to 
sheet rollers, who have plenty of orders. -Many makers 
to-day asked a 5s. per ton advance on last week's prices. 
Those who had based quotations on £16 5s. advanced to 
£16 10s., and where £16 10s. had been the minimum £16 15s. 
was required. There has been an improvement in the 
home trade, for which £16 10s. was the lowest quotation. 
\ contract has to be attractive to secure its acceptance 
at £16 10s. Orders come in plentifully, South African 
buyers are pressing for quick deliveries, and that is not 
without effect on the immediate outlook. Those mills 
that are running are booked up two to three months ahead 
as a rule. The rapid exhaustion of sheet bar supplies 
is stated to be likely to cause a stoppage at some mills. 
The £16 5s. quotation for export has not entirely 
disappeared, but few sellers are prepared to accept this 
figure. 





Scrap. 


Scrap is nearly unsaleable. Many steel works 
hold large stocks, and are not willing to buy unless at 
what are regarded as bargain prices. Values have recently 
declined from £2 17s. 6d. to £2 12s. 6d., but even at this 
figure steel smelters decline to place orders. Heavy accu- 
mulations are liable to serious deterioration, and the scrap 
business accordingly is stagnant. 


Pig Iron Difficult to Obtain. 


Pig iron has become scarce. It is difficult to get 
supplies from Middlesbrough, and the charges are so high 
that increasing use is made of French pig iron, now coming 
in, in larger quantities. A further cargo of this material 
has been sent specially for delivery in this district, and 
comes out at about £5 per ton delivered. The last con- 
signment is stated to have been fairly satsfactory as regards 
quality. Nevertheless, although continental pig iron can 
be obtained at rates substantially lower than those quoted 
by the few British furnaces still producing, the demand 
for the native makes is much larger than the supply. True, 
consumers are not showing much interest in offers of iron 
for delivery after the resumption. Buyers are unrespon- 
sive to the increased quotation of £4 5s. for Derbyshire 
No. 3 at furnaces. Comparatively few Midland smelters 
think it worth while to reopen their order books till the 
situation clears. In any case, there will be considerable 
contracts which had not been completed when the stoppage 
took place, to fulfil, after the furnaces get to work again. 
Users of pig iron are much more concerned about imme- 
diate requirements. On ’Change in Birmingham to-day 
Thursday—quotations for hematite could hardly be got. 
Small sales of East Coast hematite have been made this 
week round about £5 and £5 2s. 6d. West Coast hematite 
is quoted £5 7s. 6d. to £5 10s., delivered in the Midlands. 
Cleveland and Durham No. 3 foundry costs rather less than 
£5 10s. for delivery in the latter part of October. Rare 
consignments from Clydeside cost about the same amount 
with the heavier freight added, but foundrymen are glad 
to pay the price to get supplies. One peculiar effect of 
the strike has been to reverse the relation in prices between 
foundry and East Coast hematite iron. In normal times 
steel-making irons are invariably dearer than foundry 
brands, but the reverse is the case to-day. Smelters on 
the North-East Coast are reported to have sold their output 
over the next three or four weeks, and the position with 
regard to forward business is undetermined. The fuel 
position has not eased perceptibly except in respect of 
foundry coke, which is now coming in at cheaper rates 
from the Continent. A number of Midland trades are in 
difficulties through the inability to get gas coke from the 
Birmingham Corporation. 


Finished Iron. 


Production in the Staffordshire finished iron 
trade continues on an almost insignificant scale. Coal 
could now be had in sufficient quantity to restart iron- 
works, but there is no confidence in the quality, and the 
price is prohibitive. Manufacturers will not risk the 
serious deterioration of quality regarded as inevitable 
under present conditions. Very good orders are in hand 
or pending, assuring briek operations when a beginning 
is possible. Belgian No. 3 bars continue to reach the 
district in large quantities for nut and bolt makers in the 
Darlaston district, who are fairly busy at the moment. 
From £6 5s. to £6 7s. 6d. is now required by shippers for 
new orders. 


Manufacturers and Coal Distribution. 


Midland manufacturers are greatly perturbed by 
the terms of the Mines Department's new order for coal 
distribution. They realise that under the priority scheme 
the amount of coal available for industrial purposes will 
be insignificant. They regard the new situation with grave 
misgivings, for they hold the view that in many cases it 
will be impossible to obtain supplies of imported coal in 
sufficient quantities to keep their works going, as on present 
lines, and that the amount of British fuel which will be 
available, after priority claims have been satisfied, will be 
relatively small. Many Birmingham and district indus- 
tries will consequently feel the pinch much more acutely 
in the immediate future than they have hitherto done. 


Midland Coalfields. 


The number of miners at work in the Midland 
coalfields continues to grow, and throughout the district 
there is an increasing desire on the part of the workers to 
get back to the pits. Every day sees more men reporting 
for duty, and there are, at the time of writing, thousands 
more men getting coal than there were a week ago. The 
latest available figures show the number working in the 
Warwickshire area to be 13,324; Notts. and Derby, 39,064 ; 
South Derbyshire, 2162; and Cannock Chase, 12,335. 
There are now about half the usual number of men at 
work at the pits in the Cannock Chase area, including the 
Pelsall district. A considerable number of the newcomers 
are on the Hednesford side of the district. The decision of 
the Cannock Guardians to stop relief on loan is thought to 
have had considerable effect in hastening the return to the 
pits. 


New Coal Measures. 


After two years’ strenuous work the Holly Bank 
Coal Company, has been successful in finding the deep 
and shallow seams of coal, of a thickness of 11ft. 8in., at 
its Hilton Main Colliery. The proving of these seams 
carries with it the proof of the presence of the other seams 
in the usual order. The company is to be congratulated 
upon having opened up a rich deposit of valuable mineral 
holding forth good prospects for the west side of the Cannock 
Chase coalfields, and promising employment, when the 
dispute in the industry is at an end, to a large number of 
miners in producing fuel on the threshold of the indus- 
trial area of Wolverhampton. 











LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
A Railway Gathering. 


In spite of unfavourable weather which inter- 
fered seriously with the outdoor part of the programme 
arranged in connection with the railway employees’ 
carnival held at Belle Vue, Manchester, last week-end, the 
event, attended by thousands of railway workers from all 
parts of the country, was an unqualified success. The 
carnival was arranged in conjunction with the Railway 
Film Association, and it is proposed to make it an annual 
event to be held in this city. Whilst the carnival spirit 
is probably the underlying motive of the gathering, there 
is also the object of promoting goodwill between railway 
managements and workmen, both being officially repre- 
sented side by side. Sir Josiah Stamp, President of 
the London, Midland and Scottish Railway executive, who 
was present, referred to his recent visit to the United States 
and Canada in the course of an address to a large body of 
railway employees. His impression was that the railways 
in this country in every respect held their own against the 
American railway system. Personally, he said, he pre- 
ferred the smartness of the English railway engine to the 
great size of the American engine. One of the impressions 
made upon him in the course of his trip was that, com- 
pared with the English driver, the American engine- 
driver did not know how to start or stop his engine. 
Mr. J. H. Thomas, who also addressed the gathering, said 
that the British railway system stood supreme from the 
point of view of efficiency and safety. A railway exhibition 
was an interesting feature of the carnival, the Rocket and 
the Cornwall standing alongside several of the most 
modern types, including an L.M.S. “ Baltic”’ express, 
with sleeping and dining cars, and an L.N.E.R. exhibit, also 
of sleeping and dining cars. Models were contributed by 
various companies and by the Manchester College of 
Technology. 

Training Engineers. 

The task of finding accommodation for the 
growing number of students at the College of Technology, 
Manchester, is becoming a serious problem. An extension 
scheme has been prepared, and is awaiting final approval 
by the Board of Education, but until it is carried out 
the difficulty will grow. Mr. B. Mouat Jones, the Principal 
of the College, states that most of the graduates in muni- 
cipal, sanitary and electrical engineering, and other 
branches of technical science, have found work in this 
country, and this has encouraged so many students to 
enter for graduate courses that the accommodation of the 
institution is being severely taxed, more particularly in 
respect of laboratory work. Mr. Mouat Jones adds that 
there seems to be a tendency at the present time for an 
increasing number of students to take a degree course 
in municipal and sanitary engineering. 


A Textile Machinery Alliance. 


Confirmation is now available of the reported 
agreement between the Manchester firm of textile machin 
ists, John Hetherington and Sons, Ltd., and Kohorn, of 
Vienna and Chemnitz, who are specialists in the manu 
facture of machinery for the artificial silk industry. The 
Manchester firm, under this agreement, has secured the 
rights to manufacture under the Kohorn patents in this 
country and also the selling rights for several other 
countries. Difficulties arising from customs regulations 
and the heavy additional cost of plant as a result of rail- 
way and shipping charges on transport from the Continent 
are important factors that will be eliminated. An obvious 
advantage of the manufacture of artificial silk machinery 
in this country is that British users will have the benefit, 
should the need arise, of the nearby presence of trained 
men accustomed to dealing with such plant. 


Tram Rail Famine. 


The shortage of tram rails as a result of the coal 
stoppage is the cause of much concern to the Manchester 
city tramways department. For some time manufac- 
turers of rails have been unable to quote for them, and the 
shortage has now become so acute that the Committee 
may have to suspend about 700 men through the hold-up 
of repair and constructional work. At a meeting of the 
Committee on Tuesday of this week, it was decided to 
recommend that manufacturers should be invited to quote 
for a supply of rails at enhanced prices to meet the in 
creased cost of production arising through the coal 
stoppage. The Committee also decided to purchase twelve 
more motor omnibuses, nine of them double deckers with 
covered tops, and three single-deckers. 


Non-ferrous Metals. 


All sections of the non-ferrous metal market 
since last I wrote have had an easier tendency, but, with 
the exception of tin, which has displayed its usual fondness 
for the spectacular, the decline has not been serious. Tin, 
however, largely under the influence of bearish operations 
in America, lost a good deal of ground, and finished up 
much lower than a week earlier, notwithstanding an 
important recovery from the worst. The feeling seems to 
be, however, that the strength of the market is intrinsic- 
ally sound, and no serious fall in values is expected unless 
there is a marked increase in available supplies of the 
metal. Copper, also, has given way compared with a week 
ago, the demand having been slow. A factor which has 
not been without its effect on prices has been the state- 
ment that the United States Copper Export Association, 
which has been hanging over the market for some months 
now but which was expected to start functioning at the 
beginning of this month (October), will not now begin its 
operations until the opening of the new year. Lead is 
lower on the week to some extent, perhaps in sympathy 
with the other metals, but largely because of the reduced 
domestic consumption, although stocks are said to be 
favourable to a continuation of steady prices. Spelter, 
at the moment, is about the steadiest section of the market, 
although here also quotations have declined a little. 
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Iron. 


The feature of the iron market this week has 
been increased, prices now being asked for pig iron for 
prompt or early delivery. Scottish No. 3 foundry iron 
cannot be bought on this market now for less than 114s. 6d. 
per ton, including delivery into the Manchester district, 
and very little of this is available for immediate con- 
sumption, makers of this and other brands generally 
offering only for delivery towards the end of October. 
Middlesbrough No. 3 is quoted at about 112s. 6d. and East 
Coast foundry iron at 110s., with East Coast hematite on 
offer at 102s. 6d. per ton. These rates are roughly 2s. 6d. 
to 5s. per ton higher than they were a week ago. There are 
still no Derbyshire, Lincolnshire or Staffordshire makes of 
common iron on offer here, and there seems little disposi- 
tion on the part of blast-furnace owners to quote now for 
delivery after the resumption of operations, although 
during the last few days prices ranging from 85s. to 87s. 6d. 
per ton at the furnaces for Derbyshire No. 3 iron have been 
mentioned in some markets. So far as the Manchester 
market is concerned, however, one cannot get makers to 
diseuss forward business at the present time. There has 
been no change in the position of Lancashire bar iron. 
Supplies are exceedingly low, and prices are to a large 
extent nominal. 


Steel. 


From the point of view of actual business the 
steel market has been dull during the past week. There 
has been the usual steady call for continental steels, but 
delivery dates are becoming more and more remote, and 
offers of foreign materials, especially at the much higher 
prices that are now being asked, are becoming less attrac- 
tive to users who are anxious to secure parcels within a 
reasonable time. This week a number of sellers of con- 
tinental steels have declined to promise delivery earlier 
than December. An all-round advance has taken place, 
continental ship plates now being quoted here for delivery 
to Manchester works for cash against documents, at about 
£7 per ton, Siemens plates at £7 7s. 6d., joists at £6 7s. 6d., 
sections at £6 12s. 6d., sheet bars at £6 2s. 6d., billets at 
£5 15s., and steel bars at about £6 10s. per ton. There is 
not much change in the position of British steels, except 
that there is a firmer tendency regarding prices quoted 
by those firms which are willing to deal with forward con- 
tracts. A number of orders for ship plates have, how- 
ever, been booked at about £8 5s. per ton delivered, and 
for basic steel bars at £8 15s. to £9, with joists and sections 
at anything from £7 12s. 6d. to £7 17s. 6d. per ton. Re- 
rolled bars for prompt delivery keep very firm at £9 10s. 
per ton, in sympathy with the dearer foreign billets and 
coal. The demand for galvanised sheets continues slow 
from the Indian market, although current values are 
firmer at £16 10s. to £17 per ton f.o.b., for the usual 24- 
gauge specifications. Prices quoted for thin sheets remain 
at their recent level, but there has been no improvement 
in the call for these sheets. 


Scrap. 


Inquiry for non-ferrous metal scrap is only 
moderate, but values are maintained at £39 per ton for 
brass rod turnings, £53 for gun-metal scrap, £57 for clean 
light copper, £52 for braziery copper, £31 for lead, and 
£25 10s. for zine. 


BARROW-IN-FURNESS. 
Hematite. 


There is nothing to report about the hematite 
pig iron trade beyond the fact that makers are anxious for 
the coal dispute to be settled, so that they may commence 
the deliveries of considerable orders which they hold at 
present. If none of them were to receive another order, 
there is work for nearly twelve months, and it is safe to 
anticipate further contracts once the furnaces are in blast 
again. The same remark applies to the steel trade which, as 
svon as the mills get to work again, will be busy for some 
time to come. The hoop works are the only departments at 
Barrow which are engaged. The importation of coal into 
the port of Barrow continues to be heavy, and there have 
been some large cargoes from America. The demand con- 
tinues to be very brisk. The heavy cost of coal is beginning 
to tell on some of the public undertakings, and it was 
stated this week that the Barrow Gas Committee had 
ascertained that the increased cost had already reached 
£14,500. This fact has compelled the Committee to recom- 
mend an increase of 6d. per 1000 cubic feet to consumers, 
which will be taken off as soon as things are normal again. 
Coke was increased to 40s. per ton to ordinary consumers, 
but the unemployed are to have it for 25s. per ton. There 
will be an important discussion at next Monday's meeting 
of the Barrow Town Council regarding the money spent 
without authority on the Backbarrow electricity scheme. 
The General Purposes Committee has passed a resolution 
regarding the action of an official, which will be submitted 
to the Council next week. 








SHEFFIELD. 
(From our own Correspondent.) 
The Scarcity of Steel. 


THERE is little or no progress to report in the 
production of steel for general uses. This industry, which 
is largely carried on in Sheffield and district, has been 
almost at a standstill for the last five months, owing to 
the impossibility of obtaining supplies of coal at a suitable 
price, and, although there were considerable stocks of 
steel when the miners’ strike began, they are now almost 
exhausted. Some firms are so short of material required 
for their own manufactures that they have restarted fur- 
naces, but they have done so at a heavy cost. The latest 
instance of this kind is afforded by Vickers, Ltd., who 
brought two open-hearth furnaces into commission again 
last week. Brown Bayley’s Steel Works, Ltd., and Indus- 
trial Steels, Ltd., are also working two furnaces each, and 
there are one or two others in operation. But the total 


productive capacity. All the great open-hearth plants 
at Rotherham and Templeborough are still idle with the 
exception of one at the Ickles works of Steel, Peech and 
Tozer, Ltd., and the big mills connected with these plants 
are in the same position. At Penistone, Cammell Laird 
and Co., Ltd., has six large capacity furnaces which are 
also idle. 


A Good Outlook. 


At present there is no demand for open-hearth 
steel in great tonnage quantities, which is perhaps fortunate, 
as such a demand could not be met. Not much in the 
way of steel material is wanted at the moment by the 
British railway companies. But there is a shortage of 
steel, nevertheless. At the rolling mills work is inter- 
mittent and mostly on small sizes, and the volume of it 
is falling, not so much for want of orders but because of 
lack of material. Indeed, orders of various kinds continue 
to come in, and considerable arrears have been piled up. 
Some firms in the heavy steel line have enough work booked 
to keep them going for several months—in certain cases 
as much as twelve months—while those which specialise 
in forgings and castings for the motor car and allied indus- 
tries are equally well placed. The prospects of the steel 
trade, in the post-strike period, seem to be bright, pro- 
vided that the price of coal does not rise unduly. Clayton 
Wagons, Ltd., of Lincoln, reports that the output of rolling 
stock has been maintained during the past year, and that 
the demand for forgings, mainly for the motor trade, 
has been such that it has been found necessary to make 
considerable extensions at the forge. The melting of 
crucible steel in Sheffield is at present on a comparatively 
small scale, and is extremely costly—so much so, that 
the material is sold at a considerable sacrifice. Quietness 
characterises all branches of the tool trade. These branches 
have been able to maintain a fair amount of activity, and 
retain their connections at home and abroad; but in the 
majority of cases they have had to submit to heavy losses 
in order to do so. 


The Spanish Steel Decree. 


The Sheffield Chamber of Commerce had no 
difficulty in obtaining the full support of the Associated 
Chambers, at their meeting at Hull last week, for its strong 
resolution of protest against the recent Spanish Royal 
Decree, which affects imports of steel so severely that it 
will practically kill Sheffield’s trade with Spain. Mr. 
J. H. Chapman, the President of the Sheftield Chamber, 
in proposing the resolution, said the Decree was calculated 
to mean a loss of orders, to Sheftield manufacturers alone, 
of something like £200,000 per annum, whilst a still more 
serious feature was that the city’s workmen would lose 
about £40,000 in wages. Sir Arthur Balfour stated that 
within three days of the signing of the Decree the whole 
of the trade of Sheffield was affected. Goods at ports 
were stopped, so were goods that were half manufactured 
and orders were cancelled. The resolution asked the 
Government to use its efforts to get the Decree withdrawn, 
and Mr. Chapman urged that a boycott of Spanish pro- 
ducts by this country should be threatened. It was pointed 
out by delegates from Nottingham and Manchester that 
the Decree affected other places besides Sheffield, and the 
wording of the resolution was so altered as to declare that 
the Decree constituted a severe handicap “to all con- 
sumers in Spain of the affected commodities."" The Presi- 
dent undertook that the matter should be brought before 
the International Chamber of Commerce. 


Effects of the Strike. 


The Sheffield Electricity Department, like the 
Gas Company, has rendered valuable service to trade 
during the strike, by maintaining full supplies. Both 
undertakings were able to hold out for a long time without 
increasing their prices, but now both have had to succumb 
to the pressure caused by dearer coal. The Gas Com- 
pany’s increase was reported a week or two ago. The 
Electric Supply Committee of the City Council now recom- 
mends that, as from the September 29th meter readings, 
the charges for electricity on all units—including traction 
—charged at 2d. per unit or under shall be increased from 
10 per cent. to 30 per cent. on basis rates, while for all 
units charged over 2d. the increase on the basis rate shall 
be raised from 5 to 15 per cent. There has been a further 
advance of 5s. per ton in the price of coke from the local 
gasworks. Large coke now costs 50s. per ton, compared 
with 25s. before the strike, while breeze coke is quoted 
at 5ls. to 53s., as against 27s. to 3ls. Another serious 
effect of the strike is to be seen in the decision of the Bentley 
Colliery Company to seal off part of its workings, owing to 
lack of men to deal with underground heating. It has 
closed ten stalls, which will throw out of employment 
anything up to 200 hands, and, unless there is a change of 
attitude on the part of the men towards safety work, 
further stalls, affecting 500 or 600 hands, may have to be 
closed. This action at Bentley follows a similar step which 
had to be taken at Bulleroft, also in the Doncaster area, 
a few weeks ago. 


The Order for Army Safety Razors. 


The recent decision of the Army authorities to 
supply recruits with safety razors in place of the old pattern 
instruments was received with equanimity in Sheffield, 
which, although it formerly enjoyed a large trade in the 
making of ordinary razors, recognises that the new style 
has gained the favour of the rising generation. Sheffield 
has adapted itself to meet the new needs, and it hoped 
that the Army order would be of advantage to it. But 
something like amazement has been caused throughout 
the city by the action of the Government in actually placing 
a large order for the new issue of razors with the Gillette 
firm. There are at least five firms in the city which do a 
big business in safety razor blades, while others make the 
holders. It does not appear that these firms were asked 
to quote. The matter has been raised in Parliament, 
where the Financial Secretary to the War Office stated that 
the Gillette Safety Razor, Ltd., with which the contract 
had been placed, was a British company, not controlled by 
Americans. He added that the company had undertaken 
to execute the contract entirely with British labour, to 


and the rest in Canada. It need hardly be said that, even 
after this explanation, Sheffield is not satisfied, and the 
matter will probably not be allowed to rest where it is at 
present, 


Cutlery and Plate. 


There is some improvement in the cutlery and 
plate trades, but not sufficient to put them in a satisfactory 
position. The seasonal trade has not developed as was 
hoped, for the amount of business coming in from overseas 
sources is not up to the average, while the home demand 
is suffering as a result of the coal dispute. While the ager 
gate amount of work on hand is in excess of anythiny 
previously known this year, it is not up to the normal 
for September, and only a few firms are favourably placed 
in respect of bookings. An increasing proportion of the 
goods called for is of low price, and profits are compara 
tively small. Lately, some good foreign orders for table 
plate have been executed. One of a valuable kind, given 
out by the Egyptian Government, was shared between 
a Sheffield firm and one in France. Sheffield is catering 
for the small tools and knives used in decorative leather 
work, a craft which is of increasing popularity in tly 
country. 


Two New Bridges. 


Road improvement and bridge 
continues to make good progress. New bridges have been 
opened during the week in Derbyshire and Lincolnshire, 
and in both countiés the authorities have been congratu 
lated by the Ministry of Transport on their enterprise. 
The Derbyshire bridge is over the river Dove at Egginton, 
Burton-on-Trent. It has cost £42,000, of which thy 
Ministry of Transport has contributed 65 per cent. It 
carries the Derby—Burton—Birmingham road, and wit} 
its approach, forms a by-pass to about 900 yards of th: 
present road, superseding the dangerously narrow and 
hump-backed old ** Monk’s Bridge.” It has a clear span 
of 123ft. on the skew and 120ft. on the square, and allows 
a carriageway 28ft. wide and two footpaths of 6ft. each. 
Sir Henry Maybury, Director-General of Roads, who 
opened the bridge, congratulated the county of Derby 
upon the vast improvement made lately in the surface of 
the roads, which, he said, was largely due to the zeal and 
capacity of the county surveyor, Mr. J. W. Horton. The 
Lincolnshire bridge referred to crosses the river Fortyfoot, 
on the main road from the Midlands to the Eastern counties 
two miles west of Donnington. It replaces an old hump. 
backed brick structure built in 1765, and is of reinforced 
concrete, 100ft. in length, with a carriageway 22ft. wide 
and two 3ft. footpaths, which can be converted into a 
carriageway when the need arises. The bridge has cost 
£5500, provided by a combination of authorities, and will 
be maintained by the Holland County Council. Colonel 
R. W. Butler, representing the Ministry of Transport at 
the opening ceremony, congratulated the authorities upon 
the improvements made to the highways, and said that 
nearly £1,000,000 had been spent by the Ministry in Ling 
colnshire within the past few years, which amounted to a 
total of £2,500,000 spent on road and bridge reconstruction 


reconstruction 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Shipyard Labour. 


In view of the severe depression which has pre- 
vailed in the shipbuilding industry during the past four 
years, and the urgent necessity that exists for using every 
possible means to bring about an improvement it was 
somewhat surprising that the report of the Joint Com 
mittee of employers and workmen suggesting ways to this 
end was only approved at the trade unions’ conference by a 
small majority. Still the adoption of the report is welcome, 
and it is looked upon by North-East Coast builders as a 
very important step in the efforts which are being made 
to restore the prosperity of the industry. The acceptance 
of the principle of greater interchangeability of labour in the 
shipyards and of less rigid demarcation of work so far as 
the various crafts are concerned, should go a long way 
towards bringing about a reduction in productive costs, 
and so enable builders effectually to meet foreign competi 
tion. It is left to the employers and the individual unions 
to negotiate tho practice, and no doubt difficulties will be 
encountered, but as there is a majority for the principle, 
it is surely not too much to hope that the bulk of the 
unions and the men concerned will lend their aid in bring 
ing the decision into effect. 


The Coal Trade Situation. 


The fact that Northumberland coalowners have 
invited the Northumberland Miners’ Association to a meet 

ing to consider the coal position has imparted fresh interest 
to the situation in the Northern coalfield. The Executive 
Committee of the Association is to consider the com- 
munication, but a meeting is not likely to be held until the 
beginning of next week. It is understood that a new situa- 
tion has arisen within the last week or so, and the time has 
come to make some kind of effort to get back the export 
trade on which the Northumberland coalfield mainly 
relies. Durham coalowners are equally desirous of getting 
into touch with the miners’ leaders, and a move is expected 
in that direction any day. There does not appear to be any 
inclination at the moment among the Northumberland 
and Durham.men to act independently of the National 
Federation, but a meeting between the owners and the 
miners might be helpful at this time, if only to try and 
get to closer grips with the economic issues which must be 
faced before anything like a permanent settlement can be 
arrived at, either in these districts or in the country as a 
whole. If district conferences are held in Northumberland 
and Durham, it is suggested that the following ideas might 
be a basis of discussion out of which a workable agreement 
might be evolved :—7} hours per day for hewers ; 8 hours 
for all other classes; and 10 per cent. reduction on the 
percentage on basis wages. This arrangement to continue 
until March 31st next, when monthly ascertainments of 
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profits, after meeting wages and all other costs, to be 
divided in the proportion of 87 per cent. to the miners and 
13 per cent. to the owners. In such circumstances, the 
April proceeds and costs would regulate wages in June, 
and the May ascertainment July wages, and so on. The 
owners original offer was a 10 per cent. reduction in wages 
conditional upon an eight hours’ day. The 74 hours’ day 
for howers is suggested as a possible compromise, 


Cleveland Iron Trade. 


Sales of Cleveland pig iron are very restricted, 
largely owing to the lack of supplies. Stocks are now com- 
plete ly exhausted, and the output of the two blast-furnaces 
still in operation is rapidly taken up. Since last week the 
Cleveland ironmasters have advanced prices by 5s. per 
ton, so that the quotation for No. 3 G.M.B. Cleveland pig 
iron is now 102s. 6d. per ton, compared with 70s. before 
the coal dispute. As a matter of fact, it is quite impossible 
to buy prompt iron from the makers, who are so heavily 
sold forward that for any orders now booked they cannot 
promise delivery before the end of October. Costs are 
steadily rising, and the demand for iron is so urgent that 
price has become a secondary consideration. Some of the 
big consumers are buying foreign iron, and can meet their 
needs at well below the local price. But there are many 
small scattered foundries which are completely dependent 
upon home sources of supply, and these are finding it very 
difficult to carry on. The position now is that makers are 
reluctant to quote at all, but 102s. 6d. per ton has actually 
been paid for No. 3, and 105s. for No. | foundry iron. 
Makers are not quoting for the lower grades, but No. 4 





foundry can be put approximately at 101s. 6d., and No. 4 
forge at 101s. per ton, all these prices being for home 


delivery 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade shows little change, although there are widely 
differing ideas as to values. The makers are quoting up 
to 87s. 6d. per ton at the works for mixed numbers, but 
there is still a fair quantity in the hands of merchants, 
and this is being sold at 83s. 6d. per ton for mixed numbers 
and 84s. for No. 1 quality. 


Ironmaking Materials. 


A cargo of North African iron ore has been 
brought into the river Tees this week, this being the first 
foreign ore to reach the district since the beginning of 
August No new business, however, is reported. Values 
are still based on 21s. 6d. per ton for best Rubio ore, c.i.f, 
lee 


Manufactured Iron and Steel. 


With the arrival of more adequate supplies of 
fuel the outputs at the steel works are daily increasing. 
One firm on Teesside is now turning out about 300 tons of 
plates per day, and another about a similar quantity of 
rails and sections. There is a big demand for all classes of 
material, and it is reported that 30s. to 40s. per ton on 
pre-strike prices is being paid. There is still a heavy im- 
port trade in foreign bars, &c., but prices abroad are rising 
and the foreign sheet bars are now little below the English 
in price. This keeps up the cost of corrugated sheets, 
which are quoted £17 per ton for early delivery, while black 
sheets have advanced, and are now £11 10s. to £11 15s. 
per ton. 


The Coal Market. 


Although the situation in the Northern coal trade 
is nominally unchanged, both owners and merchants are 
taking a favourable view of the prospects. They appear 
to be confident that some definite move will be made in 
the course of the next few days, and that the dispute will 
be brought to an end quickly. At the same time there 
is no disposition to operate at speculative values, as ex- 
porters, after sounding the overseas markets, find a fairly 
good prospect of trade at moderate prices, but at fancy 
figures the consumer holds off. Speculators offer best 
quality steam and gas coals at from 22s. to 25s. per ton 
for shipment during the first two months after a settlement. 
Buyers, however, consider 20s. to 21s. as the maximum 
prospective value, so that business is severely limited. 
Sales of small parcels are stated to have been effected at 
21s. to 22s. for November—December delivery. Operators 
in the impatted coal trade are now marking time, pending 
the outcome of the London negotiations, and, so far as 
new business is concerned, all parties are holding off, but 
the numerous cargoes already booked for October and 
November shipments, and the large number actually now 
on passage, will be easily cleared. The pressure for early 
supplies is keen and operators have no difficulty in secur- 
ing the full recent advance c.i.f prices. Best quality 
American steam or gas coals realise up to 50s. per ton on 
the North-East Coast while some continental grades are 
obtainable at about 48s. per ton. 








SCOTLAND. 


(From our own Correspondent.) 


Foreign Coal. 


Tue market for forcign coal has been extremely 
firm throughout the past week. Demands for prompt 
deliveries have been numerous, and while considerable 
quantities have arrived at East of Scotland ports, the 
supplies available are hardly adequate, and prices are 
steadily advancing. It is said that in some instances 
cargoes are being sold on the high seas. Approximate 
prices are as follows :—-Silesian screened, 67s. 6d. to 70s.; 
unscreened, 65s.; Westphalian, screened 67s. 6d., un- 
screened 65s.—all per ton f.o.t. Glasgow, Grangemouth, 
Bo'ness or Leith. American unscreened, 65s. f.0.t. Glas- 
gow; Westphalian foundry coke, 48s. to 50s. per ton 
f.o.t. Grangemouth or Bo'ness. Scottish patent fuel, 50s. 
per ton f.o.b. at Glasgow, Grangemouth or Bo'ness, and 
Sls. per ton at Leith. 








Scottish Coal. 


Small numbers of miners are drifting back to the 
pits in the various districts, but only in the Lanarkshire 
district is there anything approaching any real activity. 
Over 7000 miners are at work in Lanarkshire. Merchants 
experience considerable difficulty in securing supplies, and 
in some instances prices appreciate almost daily. Scottish 
screened coal is approximately 65s. to 70s. per ton ; 
triping, 55s. to 60s.; and dross, 45s. to 47s. 6d.—all in truck 
at pit. Household coal is from 3d. to 6d. per cwt. dearer, 
and sells on the average at 4s. 3d. to 4s. 6d. per ewt. bag, 
according to quality and district. 


Steel and Iron. 


With the future still uncertain owing to the 
situation in the coalfields, no improvement in the steel 
and iron trade can be reported. Steel re-rollers are main- 
taining a steady output, which meets with a ready sale. 
The output of bar iron is very modest, activities being 
mostly confined to steel. Black sheets have a steady 
demand, though inability to name deliveries is hampering 
business. Galvanised sheets also are busy. Consumers of 
heavy steel are forced to look elsewhere for supplies. All 
the local works are closed, and are not likely to reopen until 
home coal is available and at a moderate price. Prices of 
all available materials are on a firm level. 


Pig Iron. 


Stocks of pig iron are steadily diminishing, and 
the turnover is now confined to very small quantities, 
partly on account of low stocks, but also owing to the 
difference of opinion bet ween buyers and sellers on the 
matter of price. 


Dismantling Blast -furnaces. 


The Scottish blast-furnaces have been put out of 
action for some time now, the high price of coal rendering 
production unprofitable. For some time back the trade 
has been going from bad to worse. Outputs have been 
dwindling, but never became any easier to dispose of. 
In normal times some eighty-five furnaces were in blast, 
but before the coal strike the number had fallen to twenty. 
The coming of the strike soon put these out of action, 
and now comes the announcement that the Dalmellington 
iron Company, Ltd., has decided to dismantle its blast- 
furnace plant with a view to avoiding further expense. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Outlook. 


Tue fact that no progress was made last week 
by the Government in arriving at a basis on which negotia- 
tions could be opened with the coalowners, does not mean 
necessarily a prolongation in the stoppage of work in the 
coalfield. It is interpreted rather as opening a shorter 
cut towards ending the present struggle, if the Govern- 
ment withhold its intervention. The feeling prevails 
that so long as the miners’ leaders think that there is any- 
thing to be got by Government action, so long will they 
refrain from coming to terms for an economic settlement. 
There is already evidence that, provided matters are left 
alone by the Government, the rank and file of the miners 
will enforce a quicker resumption of work. Even in South 
Wales, where the view has always been held that the settle- 
ment would come last, the miners are making a move. 
A notable case is that of the Ocean Coal Company's pits 
in the Treorchy district, where on Monday 200 out of 1000 
mea signed on for work at the Dare pit, while on Tuesday 
the movement spread to the Parc pit, where, under normal 
conditions, 1500 miners are engaged. Altogether, about 
400 men have signed on, but work has not yet been started. 
The company has made arrangements to get the horses 
back to the pits, so that work can be resumed as soon as 
possible, while it is interesting to note that, despite the 
length of the stoppage, the pits are in such a good state 
that 60 per cent. of the men normally employed can be 
taken on almost immediately. Naturally, the Federation 
leaders have been and are doing their best to oppose this 
back-to-work movement, and there was a hurriedly called 
mass meeting of the men in that district on Tuesday, 
which was attended by the agent for the Rhondda No. 1 
district, and also some of the men who had signed on for 
work. The result of the proceedings was that a compromise 
was arrived at, the men who had signed on for work agree- 
ing not to put their decision into operation pending the 
outcome of the national delegate conference, held in 
London on Wednesday, while the agent undertook to 
present a report of the proceedings of that conference on 
Thursday, if possible, or not later than Friday. It is, 
however, understood that if that report does not offer any 
real hope of an early settlement of the dispute it will be 
futile for the Federation leaders to appeal to the men to 
refrain from taking matters into their own hands. It is 
not only at the Treorchy district that the miners are 
becoming restive. There is good authority for stating 
that in other areas colliery managements have been 
approached by men seeking to return to work, and the 
managers have informed the men what the minimum 
number of men is, for which the pits will be again opened 
for work. The terms on which the men at the Dare and 
Pare pits have signed on for are an eight-hour day and 
the wages which were ruling in April last. 


Importation of Coals. 


Last week the quantity of coals brought into 
South Wales ports was round about 70,000 tons, and there 
is a very considerable quantity on the way from America. 
It is understood that the Great Western Railway Company 
has twenty-two cargoes due, aggregating about 160,000 
tons, apart from which, .other importers have cargoes 
scheduled to arrive shortly from the Continent as well as 
from America. At the beginning of this week there were 
just over a dozen steamers discharging at local ports. 
The coals are urgently required, and the shortage of 





supplies is very pronounced. The colder weather is, of 
course, stimulating the demand. The Cardiff Coal Com- 
mittee discussed the position on Monday, when it was 
stated that the Corporation was prepared to release 2000 
tons for domestic purposes. The Committee decided to 
allow a retail price of 3s. 6d. per cwt. to be charged for coal 
purchased at collieries now working; the coal in stock, 
that available from the dump, and that purchased at a 
lower price, to be retailed at the figure now in operation, 
viz., 38. per cwt. The position all round &o far as coals are 
concerned for bunker purposes is a very difficult one, and 
prices have been soaring. As much as 60s. to 70s. per ton 
is quoted for supplies of coal at South Wales ports, and 
also at other bunkering ports in this country. The trouble 
is that supplies are practically unobtainable, while even 
at continental ports it is nothing for vessels to have to 
wait several days after completing the taking in of cargo 
in order to obtain supplies of bunker coals. At Hamburg 
bunker coals have commanded as much as 49s. per ton, 
and at Antwerp quotations have been round about 
42s. 6d. to 45s. per ton. 


Post-stoppage Coal Prices. 


So far as is known, no business has been done in 
Welsh coals for shipment abroad after the troubles in the 
coal trade are ended. The reason is that no definite quota 
tions are forthcoming for coals, and there is the further 
risk attaching to the freight. Exporters prefer for the 
time being to look on before making any offers abroad. 
At the same time it is reliably reported that a certain 
amount of business has been done in coals for delivery 
within four weeks of a settlement being arrived at, the 
coals being for home consumption. This business is on 
the basis of 30s. to 35s. per ton at the pithead for the best 
large coals, which means that the price to the consumer 
will be in the neighbourhood of 50s. per ton, and in the 
case of purchases on the hundredweight basis the price 
will work out nearer to 55s. per ton. The belief is enter 
tained that the demand for coals for home consumption 
will be so great that even after a settlement is reached the 
authorities will keep a very tight hand on all coals pro 
duced, and that for a fortnight or so comparatively little 
coal will be available for export. 


Traffic Returns. 


The statistics issued by the Great Western Rail 
way Company regarding the trade at the docks under its 
control in South Wales show that for the four weeks ended 
September 5th last, the aggregate of imports and exports 
was only 608,789 tons, as against 623,598 tons for the four 
weeks preceding. Taking the whole of this year to Sep 
tember 5th, the amount of imports and exports comes to 
15.533,.159 tons, which compares with 23,507,001 ton 
for the same period of 1925, the reduction in trade being 
about 8 million tons. 


South Wales Institute of Engineers. 


Mr. T. Allan Johnson, the managing director of 
the Hills Dry Dock and Engineering Company, Ltd., of 
Cardiff, has been elected by the Council as President o 
the South Wales Institute of Engineers for the session of 
1927, and will assume office at the annual meeting of the 
Institute in January next. Mr. Johnson, who is a native 
of Newcastle, and came to South Wales in the early 
‘nineties, has been a member of the Institute for a quarter 
of a century, and for the greater part of that period has 
been a vice-president of the Institute. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Coalowners’ Offer. 


A meeting of the members of the South Wales 
Coalowners’ Association, held at Cardiff on Wednesday, 
decided that the subsistence wage of 8s. Ojd. for adults 
should be maintained for the month of October, and that 
the wages to be paid shall be 42.22 per cent. on the 1915 
standard base rates. In all other respects the conditions 
for working shall be the same as contained in the offer of 
the Coalowners posted at the collieries on July 7th last. 


Miners Drifting Back. 


Later reports from the coalfield show that the 
miners are signing on for work in increasing numbers, 
and in a few instances work has actually been commenced, 
while there are definite indications that before the end 
of the week additional numbers of men will resume work 
without waiting for a settlement by their leaders. Among 
the latter are the miners who have signed on at the Dare 
and Pare pits belonging to the Ocean Coal Company. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





British Dryine AND Heatine Company, Ltd., has removed 
to 14, Waterloo-place, London, 8.W. 1. The telephone will be 
Gerrard 4850. 

Mr. Parmar Gee has removed from 40, King-street, Covent 

> 


Garden, to 5, New-court, Lincoln's Inn, W.C 
Tue Becco ENGINgeeRING AND CuemiIcaL Company. Lid 
has removed from 158-160, City-road, London, E.C., to Fitzalan 
House, Arundel-street, Strand, W.C.2. Telephone, Central 

8317; telegrams, “ Engichemco, Estrand, London.” " 

Rosert Jenkins anp Co., Ltd., Rotherham, ask us to say 
that their London office at 15, Victoria-street, Westminster, 
has been closed, and that their interests in London and the South 
will continue to be represented by Mr. C, Jenkins, of ** Ivanhoe,’ 
Swanley, Kent. 

Mr. A. W. B. Watson has resigned his position with Fuller's 
United Electric Works, Ltd., of Chadwell Heath, London, with 
whom for many ycars he was the London sales manager, to take 
up &n appointment as sales manager to the London Battery and 
Cable Company, Ltd., of Hesketh-road, Forest Gate, London, 
E. 7. 
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Current Prices for Metals and Fuels. 


TRON ORE. 


N.W. 
Native 
(1) Spanish 


(1) N. African 
N.E. 


Coast 


Coast 
Native . 
Foreign (c.i.f.) 


PIG IRON. 


(2) ScorLanp— 
Hematite . . 
No. 1 Foundry 
No. 3 Foundry 


COAST 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 e« 
Silicious Iron .. 
No. 3 G.M.B, .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDs 


(3) Staffs. 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No. 3 
Forge 


(3) Derbyshire 
No. 3 Foundry 


Forge 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


4) N.W. Coast 


N. Lanes. and Cum. 


Hematite Mixed Nos. 


Home. 
6 aid 
é¢ 26 
115 0 
410 0 
hn | 
43 6 
5 § O 
5 5 0 
$3 6 
Sik £ 
&.§ @ 
5 0 80 
5 0 0 
in 10 60 
317 6 
6-3 @ 

3.5 Oto3 10 O 
216 Oto2 17 O 
(None offered.) 

3 7 6to3 15 O 
3 2 Ote3 5 O 


(None offered. ) 


3.8 «0 
35 6 
3.6 «0 
{+ li (a) 
414 0(b) 
ly 17 6(c) 


MANUFACTURED IRON. 


COTLANbD— 
Crown Bars 
Best 


.E. Coast— 
Common Bars 


ANCS 
Crown Bars ‘ 
Second Quality Bars 


Hoops 


Yorks. 
Crown Bars 
Best Bars 
Hoops 


IDLANDS 
Crown Bars 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


ScoTLAND 
Boiler Piates ; 
Ship Plates, jin. and up 
Sections ee ee 
Steel Sheets, under 4 

SO. Mice os 
Sheets (Gal. Cor. 


162. 
24 B.G.) 


(1) Delivered. 


Home Prices 


6) 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rai! at ovens and f.o.b. for export. 


avcording to analysis ; 


12 
13 
14 


11 
14 
10 


12 


Home. 
s. d 
10 Oto £12 
5 (0 
lo 0 
&§ 0 
0 O 
10 0 
lw Oo 
10 0 


(Prices nominal.) 


5 Otell 10 O 
o 0 m - 

5 Otel lo O 
10 0 


(6) Home. 


£ 


s. d. 
0 0 
17 6 
7 6 
5 Otol2 5 O 


£17 5 


(2) Net Makers’ works. 
All delivered Glasgow Station. 





Boiler Plates 


open market 17/6 to 19/- at ovens. 





STEEL (continued). 


10/— extra delivered England. 


t Latest quotations available. 


(3) f.0.t. Makers’ works, approximate. 


N.E. Coast Home. Export, 
18 6 to 21 Sim a. Sim, & £ ss d, 
18/6 to 21/— Ship Plates s 00 
18/6 to 21/- Angles : 710 0 
Boiler Plates 11 lo 0 
Joists 710 © 
2146 Heavy Rails 8 10 0 
Fish-plates 12 0 0 
—— Channels w 5 0 £9 to £95 
Hard Billets Ss -&-.@ 
Soft Billets -é @ 
Export. | N.W. Coast 
£ xs. d. Barrow 
Heavy Rails 8 Be. . 
" Light Rails 8s 5 Oto SlO O 
bite Billets 8 0 Otoll 10 OF 
- MANCHESTER 
Bars (Round) aa 910 0 
(Small Round) wo 0 0 
43 0 
s Hoops (Baling) lt oO ¢ ll 0 0 
"7.9 (Soft Steel) w 15 0 w 15 0 
Plates ae . oe 2B © 
5 & 6 (Lanes. Boiler) lt lo 0 
5 5 6] Suerrieip 
§ 3 0 Siemens Acid Billets lo 08 0 
Ss. 2:6 Bessemer Billets ll oO 8 
5 1 6 Hard Basic ea 8 12 6 
5.0 6 Intermediate Basic Ss: 2-6 
5 0 6 Soft Basic 75 0 
Hoops ae 3 8 06 
Soft Wire Rods 910 oO 
MIDLANDs 
Small Rolled Bars 715 Oto 810 0 
‘. Billets and Sheet Bars eS ¢ 60 6 47''¢6 
-~ Sheets (20 W.G.) 11 WO Otel2 0 0 
Galv. Sheets, f.o.b. L'pool 16 10 Oto 1615 0 
Angles 8 7 6to 817 6 
Joists 8 7 6to 817 6 
Tees , & 2 en a < 
Bridge and Tank Plates 717 6to 815 O 
Boiler Plates ll 0 Oto ll 15 O 
— NON-FERROUS METALS. 
aes SwANsea 
_ Tin-plates, LC., 20 by 14 20/3 to 23 
Block Tin (cash) 313 10 6 
(three months) 302 15 0 
Copper (cash) , $3876 
- (three months) .. 59 2 6 
5 Spanish Lead (cash) 3115 O 
. (three months) 3111 3 
iii Re Spelter (cash) 3415 O 
» (three months) 3411 3 
MANCHESTER 
Copper, Best Selected Ingots 65 12 6 
Export. Electrolytic 6615 0 
2s d. Strong Sheets wo 0 6 
at Tubes (Basis Price) ® 23 
ll 0 0 Brass Tubes (Basis Price) o 1 0 
aoe Condenser 0 1 2} 
Lead, Engiish 33 10 O 
Foreign . 3117 6 
iad Spelter 34.12 6 
7% FERRO ALLOYS. 
—_ (All prices now nominal.) 
Tungsten Metal Powder 1/10 to 1/11 per Ib. 
» Ferro Tungsten 1/5 per lt 
Per Ton. Per Unit. 
2 Ferro Chrome, 4 p.c. tu 6 p.c. carbon £22 0 0 76 
- 6 p.c. to 8 pw. £22 0 0 7,3 
ie . 8 p.c. to 10 p.e. £20 15 0 6/6 
: Specially Refined 
— ° ..Max. 2 p.c. carbon £37 0 0 12/6 
- 1 p.c. He £43 10 0 15 
- a 0-70 p.c. carbon £54 10 0 17/6 
- ; carbon free 1 /5d. per Ib. 
~— | Metallic Chromium .. , 3/— per Ib. 
Ferro Manganese (per ton) £15 for home, 
£15 for export 
: Silicon, 45 p.c. to 50 p.c. £10 0 Oscale 5/— per 
(7) Export. unit 
esd. 75 p.c. £17 0 Oscale 6/-per 
unit 
Vanadium 14/9 per Ib. 
7 0 0 Molybdenum .. : 5/3 per Ib. 
6 5 0 » Titanium (carbon free) .. 0/11 per Ib. 
Nickel (per ton) £170 
Cobalt oe 10/— per lb. 
0to18 5 0} Aluminium (per ton) £112 


FUELS 


LANARKSHIRE 


(f.o.b. Glasgow )}—Steam. . 


Ell 
Splint 
Trebles 
Doubles 
os Singles 
AYRSHIRE 
(f.0.b. Ports)}—Steam 
o eo Jewel 
- - Trebles 
FLFESHIRE 
(f.0.b. Methil or Burnt- 
island )—Steam 
Screened Navigation 
Trebles 
Doubles 


Singles. . 
LOTHIANS 
(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles. . 


(8) N.W. Coast 
Steams 
Household 
Coke 

NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened . . 
Household 

DuRnAM 
Best Gas 
Second. . 
Household 
Foundry Coke 


SHEFFIELD 


Best Hand-picked Branch 

Barnsley Best Silkstone 

Derbyshire Best 
” » House 

= Small 

Yorkshire Hards 

Derbyshire Hards 

Rough Slacks 

Nutty Slacks 

Smalls .. 


CARDIFF 

Steam Coals : 
Best Smokeless Large 
Second 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Large 
Ordinary ’ 
Best Steam Smal 
Ordinary 
Washed Nuts . 
No. 3 Rhondda Large 

Smalls 


No. 2 Large 
Through .. 
os = Smalls 
Foundry Coke (export) 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwaNnska— 
Anthracite Coals : 
test Big Vein Large 

Seconds 

Red Vein be 

Machine-made Cobbles 

Nuts 

Beans 

Peas * 

Breaker Duff 

Rubbly Culin 
Steam Coals : 

Large .. 

Seconds 

Smalls 





Cargo Through 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 





(4) Delivered Sheffield. 


(6) Delivered Sheffield. 


Brights . . 


Large Nuts 


Blast-furnace Coke (Inland) 
(Export) 


SCOTLAND. 


(Prices nominal.) 


ENGLAND. 


Export 
15,9 
16/4 
16/6 to 17/- 
15/0 
i4 to 14.46 
13,9 
16,0 
17 /— to 6 
17 
126 to 149 
21 
14/— to 15 
14 
13 to 13/6 
14/— to 143 
13/6 
14/6 to 14.9 
13/6 
136 
Nu quotat 
it 
46 to 15 
tal to & 
13) to 13 6 
o)/- to 22 
is 6 to 19 
15 to 15 6 
20 to 22 
is to 20 
inland. 
(Nominal ; none on offer.) 


31/—to 34 
28/— to 30 
26/— to 28 
24/— to 25 
17/-to 20/ 
12/6tol4 
17 /-to 19/6 
16/—to 19/- 
10,— to 12/6 
7;$to 9 
3 tto 6/ 


to Lli/- 


f.o.b. 


(9) SOUTH WALES. 
(AU prices nominal.) 


6 


6 


~Woh eh a = 


~ 


..@d 26 
i8 
24/- 


20 


a6 
to : 


12/6 


26/6 


4) 
35 


29 


to 
i to 

to 
6 to 
6 to 
6 to 44 
to 25 
to 8 
to 13 


50 


“I =3 =3 te 


BO 


~ - - tS ew te 
to 


Ss -) w 


6 


22/6 6 
20/- to 


ll/- to 15 —- 
16/6 to 176 


to 24 
oo 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated, 


* For blast-furnaces only, 17/-, with fluctuations 


(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Public Works Economies. 


In common with the other Government depart- 
ments the Ministry of Public Works has presented a pro- 
vramme of economies which should help materially to 
improve national finances. The idea of the Ministry in 
simplifying the service and cutting down expenses is to 
concentrate effort upon works that must be carried out, 
und to leave in abeyance those undertakings which are 
of no immediate importance. In the Ponts et Chaussées 
it is intended to dispense with the services of ninety-three 
engineers, as well as those of eighty others occupying sub- 
sidiary positions. There is also to be a reduction in the 
taffs of other departments. The control of the railways 
is to be simplified, and it is intended to unify railway 
material as far as possible, in the same way as rails had to 
he unified when purchased in the United States during the 
war. Efforts are also to be made to solve immediately 
the problem of the Paris suburban traffic which, in the 
hands of the railway companies, is carried on at a heavy 
loss. Last year the deficit amounted to 240 million frances. 
it is recognised that the suburban traffic cannot be dealt 
with in the same way as the main line traffic, and must be 
specially organised, and negotiations are now being carried 
out with the town of Paris, the Department of the Seine and 
the local communes with a view to the formation of a com- 
pany which will take over the suburban lines. So far the 
negotiations have not proceeded smoothly, principally 
on account of the opposition of the Paris municipality, 
which refuses to have any further burdens imposed upon 
it, and the main hope now seems to lie in the Department 
of the Seine, which already controls the tramway services. 
Che State also intends to relieve itself of the cost of main- 
taining 530 maritime establishments around the coast, the 
vast majority of which are of purely local interest. In 
future it will only control ports having national importance, 
and the others will be handed over to local authorities, 
which will have the right to raise taxes for their mainten- 
ance. Upon railway improvements and construction 
the State has spent in less than six years 1200 million 
franes. It is declared that the conditions under which the 
money has been laid out have not always conduced to 
economy. It has therefore been decided to concentrate 
effort upon a few undertakings of national interest which 
are certain to give profitable results. All railway con- 
struction is accordingly to be stopped, except the comple- 
tion of 481 kiloms. of international lines and 398 kiloms. of 
other lines, which are already well advanced. In other 
words, work will be continued on 879 kiloms. out of a total 
of 2408 kiloms. which have been sanctioned. Something, 
however, will have to be done in future with the 1910 
kiloms. of railways which the companies are required to 
build in accordance with the convention of 1921, but the 
Minister of Public Works declares that nothing can be 
done beyond constructing lines that are really of national 
importance. The Government will adopt the same prin- 
ciple with regard to maritime works. Makers of railway 
and other material who depend upon the State for orders 
can therefore see little hope of an early improvement in 
their present precarious situation. 


Railway Catastrophe. 


One of the most extraordinary accidents recorded 
in recent years was the collision that took place last week 
at the Vulaines Station, on the line between Melun and 
Montereau. A curious thing about it is that it seemed 
impossible that such an accident could happen. While 
a train was passing through the station a coupling broke 
and three coaches had to be left, while the rest of the train 
proceeded on its journey. Being very early in the morning 
the passengers remained in the coaches until a locomotive 
should arrive to take them on their way. The weather 
was foggy and the block system was deranged. Mean- 
while, the driver of the Vintimille express, which was 
coming up behind, was notified of the state of things at 
Vulaines, and was instructed not to exceed the regulation 
speed, under such circumstances, of 12 miles an hour. 
According to the driver's statement, on nearing Vulaines 
he found the line signalled as open, and thinking that the 
stranded coaches had cleared he accelerated to 37 miles, 
at which speed the locomotive crashed into the coaches 
and reduced them to splinters. The locomotive itself 
was practically demolished. Six passengers lost their 
lives and about thirty were seriously injured. The driver 
was pinned under the locomotive with his legs in scalding 
steam. The responsibility of the driver or the signalman 
has yet to be determined. 


New Wireless Invention. 


The drawback to wireless telegraphy is its want of 
secrecy. At the Croix d'Hins Station, near Bordeaux, 
experiments have been carried out for some time past with 
a view to adapting the Baudot printing system, but this 
was found impracticable on account of atmospheric dis- 
turbances and interferences. The experts at Croix d’ Hins 
therefore set themselves the task of eliminating this trouble, 
and they now claim that they are communicating freely 
with Madagascar with messages printed on arrival. This 
result appears to have been achieved by a modification 
of the Baudot apparatus. A semi-official communication 
issued last week implied that wireless telegraphy was 
operating with the same secrecy and rapidity as the cable 
and that consequently the cable was doomed to disappear. 


Belgian Import Duties. 


The belief that the economic situation of those 
countries which are endeavouring to stabilise their currency 
can only be saved by restricting as much as possible the 
purchase of foreign goods is steadily gaining ground, and 
now Belgium has put up its import duties a further 30 per 
cent. chiefly upon metals and engineering products. This 
step has been taken, it is stated, in order to protect home 
industries and to provide additional revenue. The raising 
of fiscal barriers to a point at which business becomes 
impossible, does little to improve the situation of the 
countries directly concerned, and must hasten the time 
when some international arrangement will have to be 
come to for a return to normal conditions. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TELEGRAPHS AND TELEPHONES. 


246,463. January 13th, 1926.—IMPROVEMENTS IN OR RELATING 
To Discuarce Tuses COMPRISING AN INCANDESCENT 
CATHODE AND Two or More Furtuer Evectrropes Lyne 
IN THE SAME CyLINDRICAL Surrace, N. V. Philips, Gloei- 
lampenfabrieken, of Emmasingel No. 6, Eindhoven, Nether- 
lands. 

The grid of the valve shown in the accompanying illustration 
has been helically wound with three wires A, B, and C, lying 
close to and against each other. An anode wire D has been 
helically wound in the same cylindrical surface between the 
grid windings and slightly spaced apart therefrom. At their 
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ends the grid wires are fixed in carriers FE and F, which are sealed 
in the pinch of the stem of the valve and either of which may be 
used to conduct the grid current. The anode wire D is supported 
by carriers H and K. An incandescent cathode L passes axially 
through the tube formed by the wires and is supported as shown. 
The whole is sealed in any known manner in a bulb which is 
exhausted. In order to secure an even control of the space 
current it is advisable to make the pitch of the screw thread 
not larger than the radius of the cylinder. The precise method 
of constructing valves in accordance with the invention is 
described, fuguet 19th, 1926, 


TRANSMISSION OF POWER. 

257,052. June 27th, 1925.—-IMpROVEMENTS IN VARIABLE- 
SPEED MECHANISM, Septimus Edwin Scott, ot 6, New- 
court, Lincoln's Inn, London, W.C. 

This invention relates to variable-speed mechanism, and com- 
prises essentially an arrangement of three rotating members 
A, B and C, one within the other, which may be accommodated 
in a gear-box and run in ball bearings as illustrated. The outer 
member A, which is formed in one with the driving shaft and 
pulley, has cam paths M cut on its inner surface. In the inter- 
mediate member B slots are provided which guide the blocks D 
carrying the transmitting or driving studs E. The third or 
driven member C has a series of cam grooves N larger in number 
than those on the first member A. The rotation of the outer 
driving member transmits motion through the intermediate 
sliding member to the inner driven member. In order to vary 
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the tranamission ratio the travel of the driving elements is con- 
trolled by oil-operated dashpots consisting of cylindrical bores F 
formed in an extended part of the intermediate member into 
which plungers G carried by driving elements fit. At the ends 
of the bores there are apertures made which can be closed by a 
ported sliding sleeve moved from outside the gear-box by 
the lever J. When the dashpots are oil filled any escape of 
the liquid is prevented, the driving elements are locked in position 
and a direct drive is given. When, however, the holes in the 
bores completely register with those in the sleeve the liquid 
escapes and the full ratio of transmission made possible by the 
cam paths M and N can be utilised. At various intermediate 
positions some ratio of transmission between that of the direct 
drive and the full reduction of speed will be obtained. There 
are six other drawings given.—August 26th, 1926. 


257,104. September 4th, 1925.—MvuLTI-corE ELEectRic CaBLEs, 
C. J. Beaver, Bell-place, Stamford-road, Bowdon, Cheshire ; 
and W. T. Glover and Co., Ltd., Trafford Park, Manchester. 

The inventors state that in high-tension multi-core cables 
breakdowns sometimes occur consequent on air or gases being 








imprisoned in, or moisture penetrating into, the interstices in 
the fibrous or hygroscopic fillings and the object of their invention 
is to remove the cause of such breakdowns, They construct 
a cable of normal type, except that for the fibrous or hygro- 
scopic fillings they substitute fillings made of strips of vuleanised 
bitumen fed into the gaps between the conductors. In order to 
exclude bubbles or films of air between the component parts 





when laying thein up together, they are coated with a viscous 
inaterial such as petroleum jelly, so that there shall be a surplus 
of such material to exude when the component parts converge. 
This process may be assisted by compressing all the components 
together by a light overlapping of insulating fabric or any other 
solidifying means. Further, the final convergence of the parts 
may be made in and under the surface of insulating oil or com 
pound,-—August 26th, 1926. 


GAS PRODUCERS. 


257,152. December 24th, 1925.—Propvuction or Licat 
HYDROCARBONS AND CARBON FROM Heavy Hypro- 
caRBons, Wenzel Knapp, No. 16, Fichtestrasse, Hamburg, 
Germany ; and Wandsbecker Maschinenfabrik und Eisen- 
bauanstalt Bruno Fischer and Carl Steiding, No. 147, 
Volksdorferstrasse, Wandsbek, Germany. 

We are not quite sure if we have read this specification aright, 
as the expression “ carburetting " appears in several places where 
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carbonising seems to be meant; but, allowing for this dis- 
crepancy, the idea is as follows :—Heavy oil is put in a container 
A and is introduced into a previously heated retort B. It boils 
over violently and fills the retort. The volatile constituents 
are driven off and leave behind pure carbon. The gases are led 
away into the boiler C, which is filled with heavy oil. This oil 
is distilled by the heat of the gases and the resulting vapours 
are led away for condensation and recovery.—Auguat 26th, 1926 


PUMPING AND BLOWING MACHINERY. 


257,111. September 25th, 1925.—IMPROVEMENTS IN OR RELAT- 
Inc To CenrTRiruGcaL Pumps, Hathorn, Davey and Co., 
Ltd., and Hugh Ralph Lupton, both of Sun Foundry, Dews 
bury-road, Leeds, in the County of York. 

The invention described in this specification concerns low-lift 
pumps adapted to work on a combination of the centrifugal and 
serew principles. The pump has a three-part casing, the lower 
portion A of which constitutes the flared inlet to the impeller 
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which covers the whole of the inlet area. The centre portion B 
constitutes the guide casing and the upper portion C the delivery 
chamber and outlet. There is a vertical shaft supported on 
bearings arranged in the upper portion of the pump casing and 
also the boss of the guide blades. The impeller D is so con- 
structed as to cause the flow at its exit to have an axial compo- 
nent equal to the radial component in addition to the tangential 





and radial components usual in centrifugal pumps. The angu- 
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larly disposed guide vanes E are so designed as to convert the 
axial as well as the other velocity components into pressure. An 
impeller and guide blade contour is adopted which gives a wide 
range of head, and high efticiency without overloading the driving 
engine or motor, There are eight other drawings. — August 26th, 
1926. 


MACHINE TOOLS AND SHOP APPLIANCES. 


257,156. January 9th, 1926.—Oxy-acETYLENE BLOW-PIPES 
J. MePherson, 51, Greenfield-street, Govan, Glasgow. 

This blow-pipe is intended for work under water. The blow- 

pipe A itself is normal, but is provided with a by-passed pilot 
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Around the nozzle there is a hoot C which is provided 
through the pipe D, to keep the water 
There is a hole in the hood at FE for the 
August 26th, 1926. 


light B. 
with compressed air, 
away from the flame. 
introduction of the welding rod. 


20th, 1926.—Ferp Rereastne Gear, M. 


Augustusbergerstrasse, Chemnitz, Germany ; 
Akt., 2, Czermaksgarten, Leipzig, 


257,200. April 
Schiitze, 29, 
and Wotan-Werke 
Germany. 

This invention is put forward as an improvement on what 
might be described as the *‘ jumping” clutch sometimes intro- 
duced in the feed mechanism of a machine tool to prevent 
breakdown in the event of an obstruction to the feed. It takes 
the form of a mechanism for withdrawing the driving worm A 
from engagement with its worm wheel on the feed shaft B. The 
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primary driving shaft is shown at C. Round it there is mounted 
& loose carrier D in which there is journalled one member E of 
the train of wheels that transmits motion from the primary 
shaft through the bevel wheels F to the worm A. In the event 
£ the worm being stalled the wheel E tends to rotate the carrier 
D against the resistance of the spring and presser roller G. 
leeth on the periphery of the carrier then rotate the wheel H 
until the pin J meets the end of the slot K, when the lever L 
is also rotated and the excentric pin M withdraws the worm A 


from engagement with the wheel on the feed shaft.—August 
2tith, 1926. 

MISCELLANEOUS. 
257,059. July 6th, 1925.—IMPROVEMENTS RELATING TO 


LEVELLING STAVES AND LIKE SURVEYING INSTRUMENTS, 
Willem Cornelis van der Sterr, of Mark Buildings, Parlia- 
ment-street, Cape Town, South Africa; and E. R. Watts 


and Son, Ltd., of 123, Camberwell-road, London, 8.E. 5. 


This invention relates to instruments for surveying purposes, 
and is more particularly adapted to staves such as are employed 
for levelling purposes and also for long-distance 
illustrations, 


tacheometric 
which show 


or stadia work. As indicated by the 
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a portion of the staff such as would be seen by the eye through 
& teleseope giving an inverted image with the cross wires X Y, 
the face of the staff is divided up into diamond-shaped areas by 
sloping and vertical lines. The length of the complete staff is 
10ft. and the various sections of it are divided of by sloping 
graduations into divisions equa! to one-tenth of a foot, each such 


one-twentieth of a foot apart. At each side of the central 
marked area there are arrows A and B enclosing each strip of 
ten squares, These arrows also serve to indcate the way in which 
the staff is read. The slope of the cross lines is 1 in 5, so that 
each line from left to right falls one-twentieth of a foot. If the 
area enclosed by an arrow be further examined it will be seen 
that it may be divided up into ten diamond-shaped squares, 
which may be marked as in the illustration left to right, the 
upper row 0 to 4 and the lower 5 to 9. In actual practice no 
numbering is employed and the users of the staff rapidly become 
acquainted with the significance of each diamond-shaped area 
in the strips shown in the telescope view. An alternate black 
and white degree marking is employed to facilitate viewing, 
also to read integral feet a special area is marked in red for each 
distinct foot of the staff. In the example given it is area 6, 
which would read 6 integral feet. In a similar way the first 
decimal place is obtained by noting the position of a circle 
placed in one of the squares. In the illustration it is in the fourth 
square on the bottom strip, indicating 0-8ft. or a total reading of 
6-8ft. A third decimal place can be read by noting the square, 
which is most nearly bisected by the cross wires. This in the 
illustration given is the fifth area on the top strip, indicating 
0-04ft., or a total reading of 6-84ft. Staffs may be graduated 
in metres or feet and markings other than those referred to used, 

August 26th, 1926. 
257,155. January 6th, 1926. 2 uc Vatves, H. Wade, 111, 

Hatton.garden, London, E.C. 

The special feature about this a valve is the fact that the 
plug can be lifted from its seat if it gets stuck. The stem of the 
valve is bored, as shown at A, and the hole is filled with grease, 
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is foreed 
Some of 


The 


which can be compressed by the screw B. grease 
into the recess C and its pressure releases the plug. 
the grease flows down the grooves D D into the annulus E and 
lubricates the rubbing parts. The screw F and elastic packing G 
are used to hold the plug up against its seating.—August 26th, 
1926. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


Farapay Socrety.—Chemical Society’s Rooms, Burlington 
House, Piccadilly, London, W.1. Discussion on “ Physical 
Phenomena at Interfaces, with Special Reference to Molecular 
Orientation.” 2.30 p.m. 

Junior InstiruTion OF ENGINEERS.—39, Victoria-street, 
Westminster, London, 8.W. 1. Paper, “ Notes on Transformer 
Testing and Test Plant,”” by Mr. L. Smith. 7.30 p.m. 
SATURDAY, OCTOBER 2np. 

INSTITUTE OF British FouNDRYMEN : LANCASHIRE BRANCH. 
—Houldsworth Hall, 90, Deansgate, Manchester. Presidential 


address, “‘ Notes on Foundry Practice,’ by Mr. 8. G. Smith. 
4 p.m. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 


South Midland District meeting at Letchworth. 11 a.m. 


MONDAY, OCTOBER 4ru. 


Braprorp ENGINEERING Society.—Technical College, Brad- 


ford. Inaugural address, ** The Evolution of the Factory Power 
Plant,’’ by Alderman J. W. Longley. 7.30 p.m. 

INSTITUTE OF TRANsPORT.—Institution of Electrical Engi- 
neers, Savoy-place, Victoria Embankment, London, W.C. 2 
Presidential address by Mr. R. H. Selbie. 5.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—The College, 
Loughborough. Loughborough Graduates’ business meeting. 
7 p.m, 


Soctety or ENGINEERS.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, London, W. 1. Paper, ‘‘ The History 
of Artificial Lighting,”” by Mr. W. J. Liberty. 5.30 p.m. 
TUESDAY, OCTOBER 5ru. 

ENGINEERING GoLFInG Socrery.—R.A.C. Country Club, 
Woodcote Park, near Epsom, Surrey. Autumn meeting. 10 a.m. 


InstTITUTE OF Metats: Norra-East Coast Loca Section. 
Lecture Theatre, Armstrong College, Newcastle-on-Tyne. 
Paper, “ Preparation and Metallography of Meta] Filaments,” 
by Dr. C. J. Smithells. 7.30 p.m. 

InsTITUTION oF AUTOMOBILE ENoINnEERS.—Royal Auto- 
mobile Club, Pall Mall, London, 8.W. 1. Presidential address, 
“The Debt of the Country to the Automobile,” by Mr. H. Kerr 
Thomas. 8 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Scom#LAND. 





division being again divided into equal halves representing the 
twentieth of a foot, or 0-6in.; the vertical dividing lines are also 





—39, Elmbank-crescent, Glasgow. Presidential address by 
Mr. A. J. Campbell. 7.30 p.m. 





INSTITUTION OF HEATING AND VENTILATING ENGINEERS 
Caxton Hall, Westminster, London, 8.W. | * Panel Heating.” 
by Mr. A. H. Barker. 7 p.m. 


WEDNESDAY, OCTOBER 6ra. 


INSTITUTION OF AUTOMOBILE ENGINEERS : WESTERN CENTRE, 
Merchant Venturers’ Technical College, Bristol. Presidentia| 
address, “‘The Debt of the Country to the Automobile,” }y 
Mr, H. Kerr Thomas. 6.45 p.m. ; 


InstrruTion or Sanrrary Enorverrs.—Caxton Hall, West. 
minster, London, 8.W.1. Reception and conversazions. 
pin 5 * Housing Problems, with Special Reference to Subsidies 

Rural Needs” by Mr. G. B. Chilvers. 6.30 p.m. 


University or Lonpon.— University College, Gower-stroet 


London, W.C. 1. Public lecture, “The Engineering Plant at 


University College Hospital,’ by Mr. A. H. Barker. 7 p.n 
THURSDAY, OCTOBER 7rn. 

Roya AERONAUTICAL Soctrety.—7, Albemarle -str 
London, W. 1 Lecture, “ Aero-engine Fuels of To-day an 
‘To-morrow,’’ by Colonel the Master of Sempill. 8.30 p.m. 

FRIDAY, OCTOBER 8run. 

Junior Instrrution or ENGINEERS. 39, Victoria-street 
Westminster, London, 8.W.1. Paper, “A Survey of Moder 
Airless Injection Oil Engines,” by Mr. N. J. Griffin, 7.30 p.m 

MONDAY, OCTOBER lirts. 

InstiruTe OF Metats: Scorrisn Loca, Secrion.—Inst 
tution of Engineers and Shipbuilders in Scotland, 39, Elmban| 
erescent, Glasgow. Chairman's address, by Mr. 8. F. Flac 


7.30 p.m, 


INSTITUTION OF AUTOMOBILE ENGINEERS : ScorrTisn Crentt 


Royal Technical College, Glasgow. Presidential addre 
‘The Debt of the Country to the Automobile,” by Mr. H. Ker 
Thomas. 7.30 p.m. 

TUESDAY, OCTOBER 12rxa, 

InstTiTUTe OF Marine ENoInerers.— 85-88, The Minors 
Tower Hill, London, FE. 1. Paper, ** Double-acting Oil Engin 
by Mr. W. G. Burn. 6.30 p.m. 

INsTITUTE OF MetTats: Brrutnenam Locar Secrion,— The 
Engineers’ Club, Waterloo-street, Birmingham. Address by th« 
Chairman, Mr. Arthur Spittle. 7 p.m. 

INSTITUTION oF AUTOMOBILE ENGINEERS.— Queen's Hote 
Birmingham. Joint dinner of the Birmingham, Coventry and 
Wolverhampton Centres Presidential address, “The Del 


of the Automobile,” by Mr. H. Kerr Thomas 


8 p.m. 


Country to the 


THURSDAY, OCTOBER l4ru, 
Society 
Londo: 


7.30 pom 


Lonpon Loca Section. 
Motor Manufacturers and Traders, 83, Pall Mall, 
Address by the Chairman, Mr. A. H. Mundey. 

Enoineers.— Cavendish Cafe 
meeting. 


INSTITUTE OF METALS: 
of 
S.W. 1. 


INSTITUTION OF AUTOMOBILE 


Cornmarket, Derby. Derby Graduates’ Discussion on 


‘Spiral Bevels v. Worm Drive for Rear Axles.”” 7.30 p.m. 
FRIDAY, OCTOBER 151s. 
Dieset. Enorne Users Assoctation.—Caxton Hall, West 


A Note upon the Obligation 
by Mr. H. J. Young 


minster, London, 8.W. 1. Paper, “ 
of the Ironfounder to Diesel Engine Users,” 
TUESDAY, OCTOBER 19ra. 

INSTITUTE OF British FOUNDRYMEN : LANCASHIRE BRANCH. 
BurNLEY SectTion.-—Municipal College, Ormerod-road, Burn 
ley. Paper, ““ Elementary Science for Practical Moulders,”’ by 
Mr. A. Jackson. 7.15 p.m. 

WEDNESDAY, OCTOBER 20ru. 

NEWCOMEN Society Iron and Steel Institute, 28, Victoria- 
street, London, 8.W. 1 Presidential address, ** Observations 
on the Rise and Progress of Manufacturing Industry in England, 
by Mr. Rhys Jenkins. 5.30 p.m. 

OCTOBER 22Np To 30TH. 


FRIDAY TO SATURDAY, 


Moror SxHow.-—At Olympia, London, W. ¢ 10 a.m. each day 








CONTRACTS. 


Fuiier’s Unirrep Evecrraic Works, Ltd., Chadwell Heath. 
London, have obtained a contract for 17,400 plates for train 


lighting accumulators for the Bombay, Baroda and Central 
India Railway. 
THe Merrorpourran-Vickers Evecrricar Company has 


received an order from Caledonian Collieries, Ltd., New South 
Wales, for a large electric winder with Ward-Leonard control for 
installation at the Aberdare Central Colliery. The set is required 
to wind a net load of 7} tons of coal from a depth of 1260ft. at 
the rate of 490 tons per hour. The winder will be driven by two 
direct-current motors having a combined capacity of 4500 horse 
power r.m.s. and capable of dealing with a peak load of 11,250 
horse-power. The motors will operate at 57 revolutions per 
minute and will be direct coupled to a cylindrical drum of 14it 
diameter. The equipment is so designed that an output of two 

thirds normal can be obtained with only one of the driving motors 
operating. Direct current for the winding motors will be sup 

plied by a fly-wheel motor generator set consisting of a 1500 
horse-power induction motor driving two generators, each of 
925 kilowatts capacity, with an overhung exciter and a 124-ton 
fly-wheel. A Lilly overspeed and overwind protective device is 
to be fitted on the equipment. The mechanical parts of the 
winder will be supplied by Messrs. Fullerton, Hodgart and 
Barclay. While the equipment is not by any means so large as 
some other electric winding plant now being manufactured at 
the Trafford Park works of the Metropolitan-Vickers Electrical 
Company, the winder motors are of considerable size. Their 
overall diameter is 13ft. 4in. and their base 15ft. 6in. The 
armature diameter is 9ft. The total weight of each machine is 
68 tons, of which the armature, which is the heaviest separate 
lift, weighs 29 tons. The motors will be similar, as regards 
weights and dimensions, to machines installed by the Metro- 
politan-Vickers Electrical Company for the Rand mines and the 
Chinese Engineering Company and to the motors of an equip- 

ment now being completed for the Carlton Main Colliery Com - 

pany, which, when installed, will be the largest electric winder 

in this country. 








“ Texnisk Tipskrirt.’’——-We must congratulate the Tcknisk 
Tidskrift on its enterprise in promeens its number for August 
28th entirely in English in celebration of the visit of the Lron 
and Steel Institute to Sweden. Besides notes on the recent 
meeting and on that of 1898, it contains several excellent original 





articles on Swedish mining. 








